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Designing for Ordnance 





Kodachrome 


Tremendous requirements for Ordnance materiel have 
been responsible for many changes in component part design 
to utilize methods that greatly increased the rate of pro- 
duction. Though designs had been developed to an advanced 














stage for such production methods as die casting, stamp- 
ing, spinning, and powder pressing, they had not been 
adopted for Ordnance materiel because they had not been 
thoroughly tried under the severe conditions to which such 
materiel is subjected. Max Salkin, Chief, Engineering Sec- 
tion, San Francisco Ordnance District, discusses and illus- 
trates Ordnance applications of these methods in the article 
beginning on page 294. 


Adhesives for Metals 


In the past few years considerable research has been done 
on adhesives for assembling metallic and non-metallic mate- 
rials. Cycleweld, previously described in Propuct ENGINEER- 
ING, January 1944, is one method. Metlbond, another method, 
is discussed in this issue, starting on page 289. 


Bead Contour of Arc Welds 


Erratic performance of many welded lap joints, subjected 
to varying loads, has in the past been blamed upon the weld- 
ing technique. George Harvey and Harry Campbell, of the 
research staff of the Solar Aircraft Company, describe on 
page 306 a test program set up to study this problem. Test 
results indicate that the shape of the weld bead affects the 
fatigue life of the lap joint. 


Countersunk Bolts and Screws 


Preliminary test data on countersunk bolts and screws 
was presented in the January issue. Additional test informa- 
tion presented by T. Rieben of the Boeing Aircraft Company 
on page 308, gives allowable loads for countersunk bolts and 
screws when used in single and double-lap joints and the 
effect of bolt and screw head bearing jin tension. 


Uses of Magnets 


Supplementing the applications of permanent magnets to 
mechanical devices that were illustrated in March, the group 
shown on pages 314 and 315 demonstrate further the variety 
of uses that can be made of permanent magnets. 


Design of Band Brakes and Clutches 


In the design of satisfactory clutches and brakes there are 
many variable factors which demand careful consideration 
by the designer based on experience with the operation of 
this type of equipment. L. D. Hagenbook, assistant chief 
engineer, Goodman Manufacturing Company, see page 321, 
outlines some methods that have been found to be useful in 
improving the performance of clutches and brakes of the 
external contracting and internal expanding types. 


Personnel and Cost Control 


Successful operation of an engineering department re- 
quires efficient engineering management which encompasses 
both human as well as business relations. Business aspects 
comprise personnel control, cost control, planning and co- 
ordination. Personnel and cost control are analyzed in the 
second article in this series by James E. Thompson, chief 
engineer, Booth Manufacturing Corporation, on pages 326 to 
330 of this issue. 


Faster Aluminum Welding 
The helium-shielded arc welding process, developed pri- 


marily for welding magnesium, originally was not suited for 
production welding aluminum. Further development by 
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Northrup Aircraft, Inc., resulted recently in a satisfactory 
method for welding flange joints in aluminum. The most 
important advantage of the new method is a welding speed 
about three times faster than gas welding. The modified 
method is also suitable for magnesium and stainless steels. 
F. Masdeo, Northrop welding engineer, discusses the process 
and the quality of welded joints in aluminum in the article 
beginning on page 331. 


Formed Parts Classified 


The third and concluding part of this article on page 334 
covers the two types of formed parts that are the most diffi- 
cult to produce and includes ten classes, eight of which are 
deeply recessed parts of various contours. As in the pre- 
vious two parts, critical design factors are discussed. 


Enlarged Center System for Spur Gears 


The problem of cutting involute teeth in pinions having a 
small number of teeth to avoid undercutting of the tooth 
flanks has been a subject of much study. The geometry 
involved when applied to practical gear cutting is usually 
weighted with cumbersome equations. Merhyle F. Spotts, 
Northwestern Technological Institute, see page 339, discusses 
the enlarged center method for designing spur gears. 


Design of Hydraulic Accumulators 


Hydraulic accumulators which allow flexibility, smooth 
out surges and act as energy reservoirs in hydraulic circuits 
are discussed in the fifth of a series of articles, by Howard 
Field, Jr., starting on page 344. The author explains the 
many problems that a designer will encounter in the design, 
selection and construction of accumulators. Each type of 
accumulator is described and evaluated. 


Compression and Expansion of Gases 


Log-log chart giving volume ratio and absolute tempera- 
ture ratio versus absolute pressure ratio for several gases for 
quick plotting of pressure-volume diagrams. See Reference 
Book Sheet, page 359. Data contributed by Robert E. Bruck- 
ner, development engineer, Curtiss-Wright Corporation. 





JUNE HIGHLIGHTS 


Design of Torsion Rod Springs. Describes and analyzes the 
design of the torsion rod spring used in M-18 tank destroyer. 


Tortional Rigidity Calculations, by John H. Meyer. Pro- 
cedure for calculating the amount of deformation in waffle 
panels is discussed as a basis for empirical design. 


Hydraulic System Filters, by Howard Field, Jr. Discusses 
the use, application and types of filters in hydraulic systems. 


Sheet Forming Methods, by Mark P. Meinel. Shows the 
suitability of various forming methods and machines for 
producing different types of formed parts. 


Acrylics in Optical Applications. Rights and wrongs of de- 
sign to insure efficient optical performance of acrylic plastics. 


Designing Machinery for Safety, by Ben A. Grainger. Ad- 
vantages and protection obtained by the use of safeguards 
and convenient control arrangements which are designed into 
machines by the machinery builder. 
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High pressure lubricating 
units in their finished form 
are shown here alongside of 
the Columbia cold finished 
bars from which they were 
made. 


DESIGN PROBLEMS Selced 
with Columbia Cold Finished Bars 


e Designers and production engineers are turn- 
ing more and more to cold finished steel bars 
as an engineering material of outstanding merit. 
Because of the variety of shapes and finishes, 
close tolerances, excellent machineability, and 
high strength, the demands for Columbia bars 
have grown at an unsual rate. 

In addition to a broad range of standard 
shapes, which includes rounds, squares, hex- 
agonals and rectangles, special shapes are pro- 
duced to individual specification. Don't overlook 
the design possibilities of this versatile material. 


COLUMBIA STEEL & SHAFTING CO. 


Affiliated with EDGAR T. WARD'S SONS CO. and SUMMERILL TUBING co. 


P.O. BOX 1557 ° PITTSBURGH, PENNSYLVANIA 


Gears 

of m 

from [”2Y types a 
Slanks cut from be Sizes are made 


finished rounds 


=a AGA fe 
A yi Sales Offices: poston + Buffalo + Chicago + Cincinnati - 


APRFILItaATEss 


Cleveland * Dayton «+ Detroit 
Hartford + Milwaukee * Newark + Philadelphia «+ Pittsburgh + Providence + Rochester, N.Y. * Syracuse 
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WE asked a large number of manufacturers to list, 
in order of importance, the features they desire 
most in a fluid-cleaning device. 

Here’s what the men in charge of production con- 
sidered most important: 


1. Efficiency 

- Simplicity and compactness 
- Service from surplier 

- Ease of maintenance 

- Capacity 

- Continuous operation 

- Maintenance cost 


Now consider the Cuno Auto-Klean. (1) It’s efficient 

positively stops all solids larger than minimum 
size specified. (2) It’s simple and compact—actually 
smaller in size than other filters handling the same 
volume at equal porosity. (3) There are 21 sales 
engineering organizations throughout the country to 
provide service. (4) It’s easy to maintain— is clean- 
able just by turning a handle, or by motor—nothing 
to replace or remove for cleaning. (5) Flow capaci- 
ties range from a fraction of a gallon to thousands of 
gallons per minute. (6) Production is never delayed 
—the filter is continuously cleanable without inter- 
fering with flow. (7) Maintenance cost is low be- 
cause the all-metal filter element will last as long as 
the equipment on which it is installed. 

Cuno Auto-Klean—an all-metal, non-collapsible 
filter—is being used successfully on a variety of ap- 
plications ...from high-pressure to gravity-feed 
systems... from straining river water to filtering 
heaviest fuel oil. 


You'll find filter selection information and specifi- 
cations on the Cuno Auto-Klean in SWEET’S—or 
write us for Mechanical and Process Industries 
Catalog, Cuno Engineering Corporation, 305 South 
Vine Street, Meriden, Connecticut. 
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How to keep an office building 


‘ 


A typical example of B. F. Goodrich development in rubber 


ENANTS howled when they heard 

an industrial laboratory was going 
into their office building. They knew 
the nerve-shattering noise and vibra- 
tion a big 3-ton press would make. 

But the company had to have its 
laboratory close to its offices for quick 
action in its vital war work. Comfort 
tor 200 tenants, or convenience for 
one? They got both— because the 
trouble was anticipated. 

The company had had experience 
in its factory with Vibro-insulators — 
a prewar B. F. Goodrich development. 
Vibro-insulators are used to support 
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even heavy industrial machines as if 
they are hanging or floating on rubber. 
In factories they keep vibration from 
passing through floors and walls; and 
with vibration gone most noise goes 
too. Hundreds of thousands of them 
are in use right now in delicate elec- 
tronic devices to prevent vibration 
from getting inside and causing harm. 

The big press was mounted on 
seventeen of these B. F. Goodrich 
Vibro-insulators. It has been operat- 
ing for months and the other tenants 
have yet to hear their first sound, yet 
to feel their first shiver. 


from jumping around 


B. F. Goodrich Vibro-insulators are 
conquering the noise and destructive 
vibration of motors, punch presses, 
vibrating screws, machine tools —in 
almost every place that vibration needs 
to be stopped. Vibro-insulators are an- 
other example of B. F. Goodrich re- 
search which is constantly improving 
both rubber and its applications, vo 
make better and longer-lasting belt- 
ing, hose and every other form of 
rubber goods for industry. The B. F. 
Goodrich Company, Industrial Prod- 
ucts Division, Akron, Ohio. 


B. F. Goodrich 


RUBBER gm“ SYNTHETIC product 
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The machine -tool wire that 


“stands up to” 


TOUGH OPERATING 


CONDITIONS \” 


Style Fl—general-purpose Flamenol;* more than 150,000,000 feet in service. 
Listed for exposure to air at maximum temperature of 80 C; exposure to oil 
and in raceway wiring at maximum temperature of 60 C. Manufactured to 
ASTM** D734 Specifications. 


NE of the first installations of Flamenol wire was on machine tools 


where lubricating and cutting oils had always caused deterioration 


of rubber-insulated wire. Since that time (the past eight or ten years) it 
has been successfully used in motor leads on rayon spinning machines, 
battery-charging equipment, printing press control, in canneries, tanneries, 
and other places where wiring must meet extraordinary conditions. It is 
resistant to oil, grease, gasoline, inks, oxygen, ozone, corona, weather, 
dirt, and abrasion. 


Other features make Flamenol wire particularly useful in machines: 
suitable up to 600 volts; small diameter means space saving; glossy, smooth 
surface permits easy pulling in ducts and conduit; free stripping means 
easy terminating; tensile strength of 2000 pounds per square inch does 
not call for “babying.” 


Be sure that your new designs benefit from the advantages of Flamenol 
wire. 


*Trade-mark Reg. U.S. Pat. Off. 
**American Society for Testing Materials 


GENERAL @ ELECTRIC 
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Cutting oils won’t soften it— 





in fact Flamenol wire is 
practically immune to the 
action of all the coolants 
and lube oils in use today. 


Battery acids won't eat it— 


j 


neither will mild alkalies 
and other chemicals. It 
is ideal for battery leads 


5% in portable equipment. 


Wetness won't weaken it— 


Continuously submerged 
for months, Flamenol 
wire emerges just as good 
as new. 


Fire won't ignite it— 


pores 


Flamenol wire will not 
support combustion. To 
S ovr knowledge, it has 
never contributed to a 
fire. 


Sunshine won’t crack it— 


YZ 


‘ 


~ v 
— Br 
ak — 


EZ 


After 6 years’ exposure 
to Florida sun, Flamenol 
wire showed no sign of 
aging. 


Baking won’t “brittle” it— 


You'll find that Flamend 
wire can withstand long 
baking cycles, practically 
without change in flex: 
ibility. 
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KEY TO COMPACT DESIGN 


en ke ian Small? The G-E Switchette 
takes up less space than a 
packet of matches. Yet it can 
handle up to 10 amperes at 
230 volts a-c—is sturdy 
enough to withstand millions 
of mechanical operations. 

These snap-action switches 
find a wide range of indus- 
trial uses—as limit switches on 
machine tools; for built-in ap- 
plications on fans and other 
appliances; for operating electronic, heating, and other 
devices. Bulletin GEA-3818C gives full information on 
more than 100 types and modifications. 


MORE OOMPH FOR MANEUVERING 


Are you designing 
gun turrets, power 
shovels, hoists, eleva- 
tors, steering mecha- 
nisms, machine tools, or 
other equipment which 
involves the maneuver- 
ing of high-inertia 
loads? A G-E ampli- 
dyne can automatically 
hold the power supplied to the drive motor at a safe 
maximum despite the rapid speed changes neces- 
sary in maneuvering. This controlled “forcing action” 
makes it possible to accelerate and decelerate at un- 
precedented speed, with full protection of electric and 
mechanical equipment. Ask for Bulletin GEA-4053A. 





HOW TO AVOID 
OVERSTRESS 


To get maximum output from 
machines without risking break- 
age of parts, designers appre- 
ciate the assistance of the G-E 
strain gage in checking new 
designs. This gage accurately 
measures even minute strains. 
it has sufficient output to drive 
conventional instruments, to 
give a warning signal, or to 
actuate automatic control equipment. It can be applied 
to punch presses, shears, and other machines where 
stresses are brief, or to bending and similar machines 
subjected to stresses of long duration. 





Buy all the BONDS you can— 
and keep all you buy 
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Nagest 


TIMELY HIGHLIGHTS 





INSPECTION 0% 
ss DESTRUCTION 


No need to subject batch samples of ferrous parts to lengthy 
chemical analysis when you have the new G-E magnetic 
comparator. Now you can determine quickly, by comparison 
with a “passed” part, whether the piece being tested is of the 
same hardness or composition, or had the same annealing or 
tempering. You can also determine whether it has been case 
hardened, or decarburized before plating, if these processes 
were to have been followed. 

A means of accurate quality control, the portable comparator 
indicates on a dial the variations of magnetic properties between 
the reference part and the tested part. To a machine-tool de- 
signer interested in uniform quality the magnetic comparator 
is an able production assistant. Hardness of steel can be 
determined within two points of Rockwell—to a depth of 
approximately 40 mils. The comparator is small, simple, and 
easy to operate. its sensitivity is adjustable, and its variety of 
coils and gage heads for testing, make it adaptable to a wide 
variety of sizes and shapes of parts. 

Te set specifications, both for ferrous parts you buy and 
for those you make, G.E. suggests that you try the G-E mag- 
netic comparator. Ask for Bulletin GEA-4169 for further in- 
formation. 
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AY R301 is Reynolds great armor plate alloy 


ree: R301 is Reynolds great sheet and plate 


alloy for high-strength, toughness 
and easy workability 


ERE is a metallurgical triumph ...an __ tinguishes Reynolds and Reynolds engineers. 
aluminum alloy so strong and resilient Production-Wise . . . R301 in solution heat- 
that it sheds flak...solightthatitcanbeusedto treated temper is stable and more workable 
armor plate a fighting bomber like the A-26. than any other high-strength aluminum alloy 
Adding toughness to the A-26 is a proud in the corresponding temper—thereby elimi- 
accomplishment, yet it is only one of many nates costly post-forming heat treatment and 
jobs R301 is doing for the fighting forces. consequent distortion. Produced in three tem- 
On land, on sea and in the air—in torrid pers. Wide range of uses. 
heat, in sub-stratosphere cold, this great, high- 
strength Reynolds alloy has proved its tre- 
mendous versatility, setting the pace for broad 
peacetime applications. 


See Reynolds catalog in Sweet’s; also write 
for special bulletins on R301 and other 
Reynolds light-weight, high-strength alumi- 
num alloys. Reynolds Metals Company, 
R301 today leads the field in usefulness . . . Aluminum Division, 2524 South Third Street, 
reward for the pioneering spirit which dis- —_ Louisville 1, Kentucky. 


Keep your dollars fighting 
«..» BUY MORE WAR BONDS 


ALUMINUM 
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Have you considered the greater utility advantages you 
can get by using Stainless Steel in your products? 


For instance, you can give your products positive pro- 
tection against heat and corrosion; you can provide them 
with 50% greater strength than ordinary cold-rolled 
steel; you can choose from a wide range of physical 
properties to meet specific requirements. 


Just be sure when you select a Stainless Steel that you 
get one that works easily and economically in your 
fabricating shop. Carpenter, for instance, has spent years 
of intensive research developing soft and ductile Stainless 
Strip that blanks cleanly, forms readily, deep-draws 
easily. Exacting control through every step in manu- 
facture, gives this Stainless Strip the consistent uni- 
formity, lot after lot, that pays off in faster production 
runs with fewer rejects and less die wear. 


Let our diversified Stainless experience help you to solve 
your specific problems. Call in your nearby Carpenter 
representative and let him help select the Stainless Strip 
that will make your production job easier and build 
extra service life into your products. See him today or 
write us at the mill. 


And if you do not already have a copy of “Working Data 
for Carpenter Stainless Steels,” drop us a line on your 
company letterhead, indicating your title. 


YOU GET CORROSION RESISTANCE 


.Easy, Low Cost 


STAMPING 
FORMING 
DRAWING 





‘0 r Products These Advantages 
+ With CARPENTER Stainless 


: Baa cea 
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SSG ES UME Here is a portion of approxi- 
mately 250 different parts for an automatic tem- 
perature control instrument made from Carpenter 
Stainless Steels. The consistent uniformity of soft 
and ductile Carpenter Stainless Strip cut rejects in 
half. Stainless provided corrosion resistant qualities 
to protect the sensitive instrument from corrosive 
industrial fumes and dust. Its high physical proper- 
ties make parts longer wearing. 


Ist DRAW 2nd DRAW 3rd DRAW ~sC FINISHED BUCKET 


Diameter 43/32” Diameter 314” Diameter 2154," 
Depth 2146" Depth 3346" Depth 37," 


ASSERT =owas needed to deep 


draw this steam trap bucket. Have you considered the 
economies you can gain and the trouble you can avoid 
by making your deep drawn parts from easy-working 
Carpenter Stainless Strip? 


TOUGH PROBLEM SOLVED. This lock seam pre- 


sented a difficult fabricating problem until Carpenter 
Stainless Strip went on the job. For planning your new 
or redesigned products, be sure to specify Carpenter 
uniform, soft and ductile Stainless Strip. 


The Carpenter Steel Company «- 117 W. Bern Street + Reading, Pa. 


7 ( arpent er STAINLESS STEELS 


veland, i riartfora. indianay 
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EW men are more widely 
known, and more genuinely 
detested, than Fuehrer Vidkun 
Quisling. 
... and yet few are his orations 
by which to measure him. 
Recently, however, as the 
Church gained ascendency in 
Norway, he resorted to a three- 
word outburst which pictures his 
double-cross mentality to a T. 
y Says he: 


‘‘Religion is outdated.’’ 


Well he knows in his stony 
heart and warped soul that the 
advance of religion is something 
that will undo him 

. so he ridicules it rather 
than accepts it. 

Since when has he ever TRIED 
a J religion? 

‘ Many men are all too prone 
to deride that which they do not 
know from first-hand expe- 
rience 

. . - when it is only from first- 
hand experiences that faith is 
developed 

. .. and that goes for com- 
mercial faith as well. 








Pro 
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“Outdated!”. .. Ze exceo 


LOOK, VIDKUN, OUTDATING occurs only when men take recourse to 


WELDED DESIGN...A BETTER WAY 








Cost cut from ‘1.19 to 65¢ by welded design 


HIS shaft mounting of a power scythe was HOW BUILT 


changed over to welded design by Jari Products, 
Inc., Minneapolis, Minn. Production cost of the 







former conventional design, shown at the left, was FLAME-CUT 5/s™ PLATE 3/6” x12" BAR 
$1.19 each. Its weight was 314 lbs. Scrap loss was 
high due to imperfections. SHEAR-CUT 


834" DIAM. x 6” 
The welded design, completely machined as LONG TUBE 


shown on the right, is produced for only 65¢—about 
45% less than the former design. It weighs only 24% 


lbs. Use of rolled steel assures uniform strength and _ pang tack-welded in positioning jig and finish welded 
precision of every unit produced. with 5/32” “Fleetweld 7“. 


3/g PLATE STIFFENER 


SHEAR-CUT 3/8” PLATE 


Studies in Machine Design free on request. Write on your letterhead to be placed on mailing list. 










THE LINCOLN ELECTRIC COMPANY * DEPT. G-1 * CLEVELAND 1, OHIO 
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in 1 quick operation 








Allis-Chalmers’ new ‘Magic-Grip” with tapered split bush- 
ing is put on, aligned, locked to shaft as a unit — making it 
the fastest mounting and demounting sheave on the market! 











T Place sheave on shaft. Slides 1 Slide to desired position. Slid- 3 Tighten three capscrews — 


on smoothly because clearance is ing easily, sheave can be placed and it’s ready to go! Entire sheave 
provided by expanded bushing. exactly according to straight-edge is locked securely to shaft and 
There’s no hammering — no forcing! ... giving you true alignment with re- grips like magic! No set screws to 
Complete sheave and bushing unit comes sulting smooth performance. A mini- damage shaft. Send for Bulletin B6310. 
intact—ready for quick, easy mounting. mum of time is required. Allis-Chalmers, Milwaukee 1, We = 


“MAGIC-GRIP” } ’ SHEAVES 
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THAT'S *STALOCK, “THE ALL AROUND 
FASTENER.” IT MEETS AND EXCEEDS 
SPECIFICATIONS (AAF 25533) AND 
HAS BEEN AWARDED AAF RATING! 











OK for war—preferred for peace! This one piece, 
self-locking, resilient, sheet metal fastener stays 
locked. Finds its own way on screw threads. 
Tightens with screw driver without need of wrench. Eliminates lock washers 
and bearing washers. Grips “all around” with 360° thread engagement. 
Under extreme tension tests, screw threads strip before nut fails. Re-usable, 
saves weight, cuts costs, speeds assembly. No sharp edges nor vulnerable 
“fingers.” Saddle, anchor, flat types and a wide variety of other types and 
sizes available. May also be formed as integral part of your assembly. 


Write for specifications, technical data and catalog. Address Dept. j_492. 


*Trade Mark Copyright 1945-Adel Precision Products Corp 


Sasi J 
ADEL PRECISION PRODUCTS CORP. 
Burbank, Calif. « Huntington, W. Va. 
Offices: Seattle], Wash; Dayton 2,Ohio; Detroit 2, Mich; 
Hagerstown, Md; Baltimore 1, Md; New York 20, N.Y. 
In Canada: Railway & Power Engineering Corp., Ltd. 
Trade 


Mark 


LOOK TO ADEL FOR PRODUCTS OF Design Simplicity AND Dependability 
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AND SOME OTHER USES FOR MELMAC 


MOLDED MELMAC INSERTS do not 
have to be tropicalized. Their 
high arc resistance under all 
conditions will permit them 
to function under the most 
adverse service requirements. 
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Some c Mallon 


Sets of MeLtMac* food service are sailing the seas, flying the skyways, and serving in mess 
halls and hospitals, because MELMac is light in weight and hard to break, is clean, sanitary, 
odorless and tasteless! 

Typical are these Plastic Food Containers, designed by Devine Foods, Incorporated, 
Chicago, for hospital and institutional use. Molded of Cyanamid’s chopped-cotton- 
fabric-filled Metmac, they have good insulating properties to keep food either hot or 
cold, excellent resistance to moisture absorption, and high strength. 

MetMac alpha-cellulose-filled molding material is also widely used for tableware, 
buttons, and housings, where resistance to weather, moisture, and chemical attack 
important, and where availability of color is a factor! 

Mineral-filled Metmac parts have the advantages of high arc resistance, excellent 
insulation resistance, and very good dimensional ‘stability under varying temperature 
and moisture conditions. 

Be sure to investigate the opportunities for design and product improvement 
with these new plastic materials. Further information is available in our handbook, 
“MELMAC MOLDING COMPOUNDS,” and we will also be glad to work with you on new 


designs and applications. Reg. U.S. Pat. Off. 


AMERICAN CYANAMID COMPANY - PLASTICS DIVISION 
30 ROCKEFELLER PLAZA © NEW YORK 20, N. Y. 


(yanamid Llashics Mle tenn - di 





MELMAC BUTTONS are smooth, attractive, and serv- 
iceable, and stand up under repeated laundering 
and dry cleaning. They can be molded at low 
cost with complete assurance of accurate dimen- 
sions, uniform strength, and unvarying color. 
A variety of colors is available. 





MELMAC DISTRIBUTOR PARTS add to the life and 
efficiency of commercial type magnetos for trac- 
tors, stationary engines, and similar heavy-duty 
power plants, because of MELMAC’s uniformity 
of insulating properties, good arc-tracking re- 
sistance, and stability under such adverse service 
conditions as exposure to moisture, dust, and dirt. 
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NO. 4 IN A SERIES EXPLAINING HOW G-E ELECTRONIC TUBES CAN BE USED TO IMPROVE EQUIPMENT DESIGN 
Pe tet a 2 has ; PR oe a ee ale EE 


These specially designed G-E pliotrons produce 
the high-frequency currents used in diathermy 


Three-electrode, high-vacuum, oscillator tubes 
for supplying the high-frequency currents used 
in diathermy. Basic ratings are: 


TYPE FP-285. $15. 


Growth in the use of diathermy 
for treating various pathological 
conditions has increased the need 
for equipment that is efficient, de- 
pendable, and modern in all re- 
spects. Design of such equipment 
starts with the electronic tubes 
which supply the high-frequency 
current, applied to the tissues either 
by induction or dielectrically. 


G-E Types FP-285 and FP-265 
are pliotrons — high-vacuum, 3- 


FP-285 FP-265 


Cathode voltage 10 v 10v 


Cathode current 

Max plate voltage 
Max plate current 
Max plate input 

Max plate dissipation 


3.25 amp 5.2 amp 
1,350 v 1,500v 
200 ma 290 ma 
279 w 350 w 
100 w 160 w 


Frequency in megacycles 
at maximum ratings 20 15 


Frequency in megacycles 
at 50 per-cent ratings 80 40 


TYPE FP-265. $22.50. 


electrode, oscillating tubes—eng1- 
neered especially for short-wave 
therapy. Apparatus designers may 
place full confidence in these G-E 
tubes, which embody many features 
of superiority. Frequencies are in 
the high range, and power output is 
ample for most effective treatment 
of the patient. 


For facts on the application of elec- 
tronic tubes in diathermy, consult 
General Electric tube engineers. 


Also ask for ‘“‘How Electronic Tubes 
Work,” an illustrated booklet about 
tube types and functions. Telephone 
your G-E office or distributor, or 
write to Electronics Department, 
General Electric, Schenectady 5, 
New York. 


Hear the G-E radio programs: “The World 
Today’’ news, Monday through Friday, 6:45 
p. m., EWT, CBS. "The G-E All-Girl Orches- 
tra,’’ Sunday 10 p. m., EWT, NBC. “The G-E 
House Party,’’ Monday through Friday, 4 p. ™ 
EWT, CBS. 


G.E. HAS MADE MORE BASIC ELECTRONIC-TUBE DEVELOPMENTS THAN ANY OTHER MANUFACTURER 


GENERAL @ ELECTRIC 


Propuct ENGINEERING — May, 1945 





a Design Engineer 


who specifies Reliance Rings is assured 

of perfect groove fit and strong shoulders 

to withstand predetermined thrust loads 
whether the ring is used as a shoulder on 

the outer race or inner race of a bearing, 

in a counterbore, or on a shaft. In the manu- 
facture of Reliance Rings particular attention 
is paid to dimensions, gap design, and heat 
treatment to compensate for inevitable set and 
to insure rings with perfect groove fit when in 
assembly, and a uniform and equal portion 

of the ring extending out of the groove. It’s easy to 


assemble and remove Reliance Snap Rings. 


Tubes 

t about 

2phone 

tor, Of 

rtm ent, 

tady 5, sia THE ENGINEERING DATA contained in Folder No. 43 will help you select the 
. a proper type of ring for your product. Write for copy on your letterhead. 


he World 


iday, 6:45 Reliance Spring Eaton Soving 


rl Orches- icaceeondl Lock Washers tites — the a 
E — automatically in-one units — 
The G-E keep bolts, , cut production 
ay, 4p. My al ‘oo a nuts tight and under costs by in- 
’ constant tensi t 


P creasing pro- 
ing for inevitable wear and duction effici- 


EATON MANUFACTURING COMPANY png ~ | sagt lame ency. Write for 


folder #101. 








weal 


WASSILLON, OHIO AOL 


Sales Offices: New York * Cleveland * Detroit * Chicago * St. Louis * San Francisco * Montreal 
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One of many industrial uses for Hycar synthetic rubbers 


ETALWORKING men helped 

uncover another important 
industrial application for Hycar 
when natural rubber no longer 
could be used as a bonding mate- 
rial for abrasive wheels. In their 
search for a “‘substitute” they found 
a material that was twice as good. 
In a typical comparative test a 
natural rubber-bonded wheel was 
good for 50 cuts on manganese 
bronze castings for a total of 562 
square inches. A Hycar-bonded 
wheel under identical conditions 
made 99 cuts for a total of 1013 
square inches. 


Four of Hycar’s important prop- 
erties made this possible: high 
abrasion resistance; high heat re- 


sistance; compatability with resins; 
can be made bone hard (Hycar 
compounds may vary from bone 
hard to extremely soft). These and 
Hycar’s other unusual properties— 
they’re listed in the box at the right 
—have made it an important factor 
in every industry. That’s because 
the desired combination of proper- 
ties can be specifically selected to 
meet established service conditions. 


Check the requirements of your 


rubber parts against the list in the 


box. You'll find, as have so many 
engineers and designers, that Hy- 
car can do a job for you. Ask your 
supplier for parts made from Hycar. 


FREE — Write Department O-6 
for your copy of “Everywhere in 


Hycar 


Reg. U.S. Pat. OF. 


GARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syrthilc Rubles 


Industry”, the new booklet de- 
scribing Hycar’s characteristics, 
with full technical data. Hycar 
Chemical Company, Akron 8, Ohio. 





CHECK THESE 
SUPERIOR FEATURES OF HYCAR 


1. EXTREME OIL RESISTANCE—insuring dimen- 
sional stability of parts. 

. HIGH TEMPERATURE RESISTANCE—up to 250° 
F. dry heat; up to 300° F. hot oil. 

. ABRASION RESISTANCE—50% greater than 
natural rubber. 

|. MINIMUM COLD FLOW—even at elevated 
t emperatures. 

b LOW | TEMPERATURE FLEXIBILITY —down to 
—65 F. 

. LIGHT WEIGHT—I5% to 25% lighter than 
many other synthetic rubbers. 

- AGE RESISTANCE—exceptionally resistant to 
checking or cracking from oxidation. 

. HARDNESS RANGE—compounds can be varied 
from extremely soft to bone hard. 

. NON-ADHERENT TO METAL—compounds will 
not adhere to metals even after prolonged con- 
tact under pressure. (Meta | adhesions can be 
readily obtained when desired.) 
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Meet the three 
sheet steel 


"Paint-Grippers" 


These paintable surface-treated sheet steels suggest many 
new cost-saving, product-improving opportunities. 

Two of these special Armco Pamntcair sheet steels are given 
the definite rust protection of zinc coatings before they are 
Bonderized at the mill. Bonderizing neutralizes the chemical 
action of zinc on paint: it prevents premature flaking and 
peeling of the paint or enamel. Moreover, it eliminates all 
“makeready” costs before painting. 

There are three Armco PaintcRIP grades—a surface-treated 
sheet for every requirement. One of them is likely to “fill 
the bill” for you. 








yundry 
1. The Armco Cold Rolled Pamrerir “Man” has a light electrolytic 
ars “flash” of zinc under a Bonderized surface. He will draw, form, weld. 
’ and solder readily. His uniformly smooth surface insures a handsome 
appearance when painted. He is ideal for products that are not sub- 
de- jected to severe corrosive conditions. Before painting he resists rust 
stics during shipment and in normal storage conditions. 
dycar 
Ohio. 
>AR 
men- 
250° 
than 
vated 2. For utmost rust-protection in corrosive applications, the Armco 
. & Galvanized Pamntcrr “Man” gets a full zinc coating and then is mill- 
Bonderized. Like others in the family, he takes paint readily and 
- helps preserve it. His habits in forming operations are good, but if 
ant to you want deep-drawing qualities you'll want to meet... 
varied 
ds will 
ig 3. Armco Zinccrir-Pamntcrir. He's the born-contortionist of the zinc- 
coated family. His forming and deep-drawing qualities are excellent: 





his full zinc coating clings tightly to seams and corners as well as 
flat parts. He takes and holds paint as well as the rest of the family. 
(For zinc-coated products that do not require painting, ARMcO 
ZincGcRIP without the Pamntcrir treatment can be specified). 


* * * 


Write us for more information about these paint-gripping sheet steels. 
They can make your products look smoother and more attractive and 
make them last longer. Just address The American Rolling Mill Com- 
pany, 3361 Curtis Street, Middletown, Ohio. 








THE AMERICAN ROLLING MILL COMPANY 
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Your Own Fad cseunbly Line is the only “‘test tube” 


that can correctly measure the outstanding performance of CLUTCH HEAD 
Screws... for the lower cost that comes from smoother, faster and safer 
driving. Compare these CLUTCH HEAD advantages, of both screw and 
driver, with any other screw on the market: 


% Center Pivot insures dead-center entry to prevent canting; makes straight driving 
automatic. 


Deep positive engagement for definite torque drive, elimination of chewed-up 
heads, and protection against slippage to damage manpower and materials. 


Square instead of “‘tapered’’ engagement disposes of ‘‘ride-out’’ tendency and 
reduces end pressure fatigue to a minimum. 


The exclusive CLUTCH HEAD Lock-On which unites screw and bit as a unit for 
easy one-handed reaching and driving. 


The unmatched tool economy of the Type ‘‘A’’ Bit which drives home extra 
thousands of screws, uninterruptedly ... and which may be repeatedly recon- 
ditioned to original efficiency by a 60-second application of the end surface to a 
grinding wheel. 


CLUTCH HEAD’s simplification of field service . . . because it is the on/y modern 
screw operative with an ordinary type screwdriver. 


So that you may get CLUTCH HEAD Screws, 
a first-hand under- sample of the Ty pe‘‘A’’ 
standing of these many Bit, and illustrated 
advantages, you are Brochure, These will 
invited to send for a be sent you by mail 
package assortment of and without obligation. 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO 38 CLEVELAND 2 NEW YORK 7 
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ore used . 


Nuts pment on * 
w standord ap reemel to hold oll 
aoa ment of liner to 6 a 


Individual SPEED NUTS offer tremendous advan- 
tages over ordinary fasteners, but Twin and 
Multiple SPEED NUTS go even further. They COM- 
BINE two or more SPEED NUTS into one unit to 
simplify, reinforce and speed up multiple fasten- 
ing attachments. 

Twin type SPEED NUTS are available with '/2'" 
to 1°’ hole spacings, for machine screws or sheet 
metal screws. Center hole in SPEED NUT per- 


SPEED NUTS 


IMustration shows use of 
fo aircraft fuselage fra 
Ports, and 


Twin SPEED NUT for attaching bracket 
me. Applied faster, reduces num’ 
ents vibration looseni 3. See 


mits riveting in place for blind location assembly. 
Multiple type SPEED NUTS are available with 

1“ to 2” hole spacings, for 6Z, 8Z or 10Z 

sheet metal screws. Supplied in any desired 

lengths or in coils. Made of spring steel for rivet- 

ing in blind location, or stainless steel for welding. 

In writing for samples, 

please give screw size 

and hole spacing. 


TINNERMAN PRODUCTS, INC. 
2041 FULTON ROAD, CLEVELAND 13, OHIO 


In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, Lid., London 


Fastuaes ¢ 
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FASTENING S 


THE BASIC PRINCIPLE 
of Spring-Tension Lock is 
Embodied in all Speed Nut Designs 


“Trade Mark Reg. U.S. Pat. Off 
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MECHANICAL 


N the files at the Barnes plant is the spring 

history of almost every great mechanical 
contribution. Here is the story of the auto- 
motive valve spring, the aircraft engine valve 
spring, the typewriter spring, the refrigerator 
spring—and today, the helicopter spring, the 
radar spring, the bomb-sight spring. 


Blue prints and ‘“‘specs’”’ are the tangible 
record of these developments—-but only in the 


AIS ILSF4ALID PF? lit 


Sa =e 


WALLACE BARNES 
26 


> 


memories of Barnes craftsmen and engineers are 
the hours of experiment andresearch from which 
grew the final, smoothly functioning springs. 


Responsibility that comes with long and close 
associations imposes an obligation to explore 
and develop the scope of spring performance 
not only for present purposes—but for new 
milestones in mechanical progress 
they may be. 


whatever 


DF 


=> 


C oO M Pp LY N Y DIVISION OF ASSOCIATED SPRING CORPORATION 
’ p\ Al BRISTOL. CONNECTICUT, U.S.A. 
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ELECTRONIC MOTOR CONTROL 


The Westinghouse Mot-o-trol 
...employing Thyratron tubes 
to convert a-c to d-c... 
Provides wide-range stepless 
speed control through a 20 to 1 
Tange, from an a-c power 
source. Pushbutton control sta- 
tion enables the operator to 
Start, stop and control the 
speed while the machine is 
running. At any speed setting, 
Variations in load cause little 
or no change in speed. 





producing better than ever. 


ELECTRONIC EQUIPMENT FOR 
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The Allies’ urgent need for more oil 
recently created a demand for greatly 
increased production of hardened 
steel pump liners. To a leading West 
Coast manufacturer, this brought the 
problem of maintaining precision at 
a much higher production rate. 


Internal grinding of these liners 
had been done on machines with over- 
head belt and pulley drives... provid- 
ing only four speeds in definite steps. 
These grinders were unable to meet 
the stepped-up demand. Excessive 
vibration ground chatter marks into 
the liners. Subsequent honing became 
inaccurate. Setup time was high. To 
obtain delivery of a modern machine 
would require months, 


Westinghouse engineers, working 
with the manufacturer, suggested 
modernizing the drives by applying 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


.- after 30 years 


E, Git yonidd @ 


INDUSTRY AND HOME—ELECTRONIC TUBES—RADIO AND TELEVISION 


Mot-o-trol, an electronic drive provid- 
ing stepless speed control over a 20tol 
range, with handy pushbutton control. 


Result: the grinding operation 
showed immediate improvement. Vi- 
bration and chatter marks were elim- 
inated. Setup time was reduced. And 
the new arrangement saved 35% in 
floor space. 


This is typical of the modernizing 
possibilities with electronic equip- 
ment...not only in control, but in 
power conversion, processing methods, 
counting and sorting operations and 
countless other industrial tasks. 

Your nearest Westinghouse office 
is ready to provide helpful assistance 
and information on electronic appli- 
cations for your industry. Or write 
Westinghouse Electric & Mfg. Com- 
pany, P. O. Box 868, Pittsburgh 30, Pa. 


J-91072 
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THE ALSIMAG ceramics | 


A.SiMac is the trade name of a wide variety 
of ceramic bodies, each with its own particular 
physical and electrical characteristics. Among 
those finding widest applications are the 
following: 


ALSIMAG 35 and 196 Possessing high 
mechanical strength combined with low elec- 
trical loss at high frequencies, these bodies are 
ideally suited to most electrical and electronic 
applications. 


ALSIMAG 197 Good mechanical strength 
and resistance to high temperatures for sus- 
tained periods make ALSiMAG 197 especially 
valuable in the field of electrical heating 
devices. 


ALSIMAG 72 and 202 Low co-efficients 
of expansion, coupled with ability to with- 
stand thermal shock, make these materials 
desirable in combustion tips and thermo- 
couple insulation. 


Whatever you are planning in the electronic 
or electrical field, we believe our specialized 
knowledge, experience, constant research and 
development will be helpful. Let’s work to- 
gether. 


AMERICAN LAVA CORPORATIO 


Chattanooga 5, Tennessee 
43RD YEAR OF CERAMIC LEADERSHIP 


ALCO has been awarded for the fifth 
time the Army-Navy "'E’’ Award for 
continued excellence im quantity and 
quality of essential war production. 










Yes, Betsy, your daddy’s home, and just as 
glad as you are! In fact, he and his whole 
bomber crew have a lot to be glad for. 
They had a tight go on last week’s mission 
to Bremen. 

Their Fortress was badly crippled over 
the target, and lost her formation. It was 60 
6 below outside and outrageously cold in the 
riddled plane. Compasses, gyros, and 
needles froze in their tracks while the plane 
slogged on through heavy cloud. In seconds 
they’d be hopelessly lost over powerful Ger- 
man defenses. The navigator tore off his 
gloves and seized his E-6B dead-reckoning 















ety computor, the only instrument that could 

ae still be used. Swiftly he synchronized the 
frozen readings of ground speed, heading, 

pags wind direction, fuel consumption. The skill 

the and courage of the pilot and navigator 
brought them in safely, by the most direct 
route. 

righ Dead-reckoning instruments speed the 

elec- homeward trip in many such emergencies. 

sone This computor, made for the Weems Sys- 

le tem of Navigation, was VINYLITE plastic. 
It didn’t freeze the navigator’s fingers as 
metal might have done. Cold couldn’t affect 
its operation or its accuracy. The entire 

ngth combination of properties of VINYLITE plas- 

| SUS- tic rigid sheets has made them a first choice 

cially for a vast range of navigating, computing, 

ting drafting, and measuring instruments. 

Write Departmentl0for booklet““VINYLITE 

Rigid Sheets’’, which gives detailed infor- 

— mation. 

s “ Computer made by Cox and Stevens 

baa BAKELITE CORPORATION 

erials Unit of 

>EMO- Union Carbide and Carbon Corporation 

is 
30 EAST 42ND STREET, NEW YORK 17, N.Y. 

tronic 
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Vinylite Plastics 


TRADE-MARK 
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BACKLOG BREAKERS: f 


Finding it impossible to keep pace with orders as long as 
he used slotted screws, one leading furniture maker broke 
up his assembly jams once and for all by switching to 
faster-driving Phillips Recessed Head Screws. 


PRECEDENT SHAKERS! 


Pace-setters in production and cost-reduction activities, 
Phillips Screws are helping designers shake things up, too. 
Much more strength and rigidity can be built into products 
than was ever possible with slotted screws. 


MONEY MAKERS! 


This switch cut assembly time almost in half. It cut 10% 
off pre-assembly by making pilot holes unnecessary. On 
top of this it saved 33-1/3% in labor costs because Phillips 
Screws drive so much faster! 


ORDER TAKERS! 


And when it comes to buy appeal, other screws just aren’t 
in it with Phillips Screws. Salesmen say tl ey banish burrs 
that endanger both clothes and sales .. . and make any 
product look stronger, smarter, trimmer! 





[ts Phullijos.-.- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

... It’s the exact pitch of the angles that eliminates driver skids. 


... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 


... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS 7 SCREWS 


WOOD SCREWS «¢ MACHINE D Hea e SELF-TAPPING SCREWS * STOVE BOLT 
eee ¢ © © Made in all sizes, types and head styles * * © © © © @ * 


American Screw Co., Providence, R. 1. The H. M. Harper Ce., Chicago, If. Pheoll Manufacturing Co., Chicago, III. 
Atlantic Screw Works, Hartford, Conn. international Screw Co., Detroit, Mich. Reading Screw Co., Norristown, Pa. 
The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Central Screw Co., Chicago, III. Manufacturers Serew Preducts, Chicago, III. Scovill Manufacturing Co., Waterville, Conn. 
Chandler Products Corp., Cleveland, Ohlo Milford Rivet and Machine Co., Milford, Conn. Shakeproof inc., Chicago, III. 
Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio The Seuthington Hardware Mfg. Co., Southington. Conn. 
The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canada 
General Screw Mfg. Co., Chicago, Ill. Parker-Kalon Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 

Pawtucket Screw Co., Pawtucket, R. |. 


EE ee eS RAT 
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SWITCHETTE 


“Big” brother of our 
little 10-amp Switchette 


HIS new form of G-E Switch- 

ette is suitable for a wide variety 
of limit-switch and other industrial 
control applications where space is 
limited and long life is required. 


This new (Size 2) Switchette is 
rated 25 amperes at 24 volts d-c 
(115 volts a-c). It has screw-type 
terminals for easy wiring, and is 
completely enclosed for protection 


from dust. 


Three contact arrangements are 


available: single-circuit, normally 


closed; single-circuit, normally open; 


and two-circuit. These Switchettes 
are suitable for use at altitudes up 
to 50,000 feet, and in temperatures 
from 93.5 C to minus 56.6 C. They 
resist corrosion and high physical 
shock and vibration, and are designed 
to withstand millions of mechanical 
operations. 

Approximate dimensions are 2 
by 134 by 1 inch; approximate 
weight is 2 ounces. Ask your local 
office for Bulletin GEA-4259, which 
gives dimensions and complete de- 
scription. General Electric Company, 
Schenectady 5, N. Y. 


Buy all the Bonds you can— and KEEP ALL YOU BUY 


GENERAL @ ELECTRIC 
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Size 1 Switchette * 
Actual Size 


AND DON’T FORGET 


We also have more than 200 forms of the 
original (Size 1) Switchette, as well as a variety 
of compact limit switches, transfer and selector 
switches, and other control devices built around 
this tiny contact mechanism. The Size 1 Switchette 
is rated 10 amperes at 24 volts d-c, and its 
dimensions are 114 by 14 by 1% inch. Bulletin 
GEA-3818 gives complete specifications and 
dimensions. 


General Electric Company, Section 676-143 
Schenectady 5, N. Y. 


1 would like to have more information on Switch- 
ettes. Please send me 
Bulletin GEA-3818, covering Size | 
---a--eeabbulietin GEA-4259, covering Size 2 











MODEL TL PLUG-TYPE 
HAND OPERATED VALVE 


¢ Positive, permanently 
leak-proof seat assured 
by bronze taper plug, 
precision ground and 
lapped. No packing — 
no maintenance ex- 
pense. 


e Construction permits 
piping direct to cylin- 
der—all working parts 
can be removed with- 
out disconnecting pipe 
lines. 


© 4 standard sizes from 
1%” to %” standard 
pipe thread. 


MODEL 6520 PISTON -TYPE 
FOOT OPERATED VALVE 


e Dual-purpose. In 
first position, pedal 
pressure latches valve 
until pressed again. 
Second position pro- 
vides infinite control 
within range of cyl- 
inder. 

© 4 standard sizes from 
s’’ to 1” standard pipe 
thread. 


MODEL 6254 PISTON-TYPE 
MASTER CONTROL VALVE 


@ Mounts close to cyl- 
inder, reducing friction 
losses. Operated by 
bieeder valves of the 
hand, foot, cam, pres- 
sure or electric solen- 
oid types, or any com- 
bination. 

© Rapid action assured 
by large diameter, light- 
weight piston (up to 
300 reversals per min- 
ute in 34” size). 

© 6 standard sizes from 
%"' to 14" standard 
pipe thread. 














Ms) Gal \ 
Lyeaevr 
| KO) 













Convenient, 
Accurate, 
Positive 


yyces and ) 


The advantages of air actuation can be fully realized only whe 

the power is under complete, flexible control. LOGAN Air Cont 
Valves make it possible to obtain positive, accurate regulation of single and double 
acting air cylinders in the most convenient way. This is a definite contribution to pro 
duction efficiency, reducing both working time and costs. 


LOGAN Air Control Valves are smooth-operating and easy to handle. They wil 
provide instant, full opening or gradual throttling under complete control. The simple 
sturdy construction prevents leakage, assuring maximum power at all times and minimi 
ing maintenance. There is no tendency for the valve to open by itself. 


LOGAN Air Control Valves come in a broad range of types and sizes that offers (0 
most effective and convenient means of control for almost every application. They m4 
be used in manual, semi-automatic, automatic, interlocking or sequence control syste 
of one or more air cylinders. Write for engineering recommendations on the prop 
types for your applications. No obligation. 





FREE CATALOGS 


\ FOR YOU 
/ 6. 4 b/d SAVES 
wTIME 
’ WEFFORT 


* MOTION 











“Cte ane Me PRET Cpecsoaehiie= 
‘ i . wr m9 ' Write for interesting litera- 
LOGANSPORT MACHINE CO., INC. LOGANSPORT . ture on Logan Air Control 
INDIANA 


of Be eee . ’ Valves. Also ask for informa: 
" CHUCKS + CYLINDERS + VALVES + PRESSES - SURE-FLOW COOLANT PUMPS tion on Logan equipment for 


complete air systems. 
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|) RESISTING TALKING: MY 








REALLY BAD OIL 
CONDITIONS ARE MY 
OBJECTIVES. IM SUPER-7 

OIL:PROOF... MADE OF 

SOLID NEOPRENE. 
| GRIMY LIQUIDS 
oon BOTHER ME “ 














SUPER-7 STATIC: 


BUIL-IN CONDUCTING. 
ELEMENT CARRIES 
STATIC CHARGES TO 

MACHINES WHERE |&% 
THEYRE GROUNDED, y f 





90% OF ALL OIL CONDITIONS 
ARE ACINCH FOR ME. 
NEOPRENE IS MY COVER..SUPER7 


YOU'RE SURE TO GET TOP-FLIGHT 
DRIVE PERFORMANCE WHEN YOU SPECIFY 
ALLIS-CHALMERS TEXROPE V-BELTS... 
EACH BELT IS DESIGNED, TESTED AND BUILT 
TO SOLVE SPECIFIC DRIVE PROBLEMS 


HEAVY LOADS ? EASY! 
MY STEEL CABLES ADD POWER, 
REDUCE STRETCH AND suPeAse. ST, 
(M SUPER-7-STEEL. 


; NOT-RUNWING DRIVES ARE WHERE 
"| | SHINE. I8O0°F IS JUST 


|] COMFORTABLY WARM FOR 
| (SUPER-7 HEAT RESISTING THATS ME) 











IT PAYS TO MAKE ALLIS-CHALMERS Your 


V-BELT DRIVE HEADQUARTERS .. 


S 
ope Super-7 V-Belts result from the cooperative research of two great companies—Allis-Chalmers and B. F. Goodrich—and are sold exclusiy vely by A-C. 
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Building 
Tomorrows into 
Today’s Products 











lr George Washington could have 
owned a modern electric refrigerator, it might not be a 
museum piece today. Judging by performance tests of 
Mallory contacts for refrigerator motors, 194x’s electric 
refrigerator could have cooled the drinks and preserved 
the food of George Washington and be capable of perform- 
ing the same service for today’s guests at Mt. Vernon. 


Taking nothing for granted, a refrigerator manufacturer 
put Mallory, silver-faced steel-backed, standard SUR 32 
contacts to the following accelerated test—and translated 
service life into years of use. 


OPERATION HOUSEHOLD SERVICE 
TEST CYCLES EQUIVALENT 


#1 1,556,000 
#2 2,134,000 
#3 3,075,000 
#4 3,230,000 
#5 3,277,000 


CONDITION 
OF CONTACTS 


85 years Good 
171 years Good 
168 years Good 
177 years Good 
180 years Good 


Mallory contacts are used on refrigerator motors to cut 
out the starting winding after full motor speed is obtained. 
Under adverse conditions, a refrigerator motor goes 
through fifty such operations in twenty-four hours. 
Speeding up the time interval to 512 operations per hour 
on five motors, running at 1750 R.P.M., it was dem- 
onstrated that Mallory contacts could operate perfectly 
for 85 to 180 years and still be in good condition. This 
again is indicative of the built-in quality of Mallory 
contacts which assures faultless service from standard 
contacts engineered to out-live the product for which 
they were designed. 














MALLORY STANDARDIZED CONTACTS 


STEEL- BACKED 


TYPE SUF TYPE SUR TYPE SVF TYPE SvR 


These Mallory contacts are manufactured by a 
patented process which bonds the silver face 
directly to the steel back . . . carry higher cur- 
rent without overheating. Steel backs are nickel 
plated to resist corrosion. Write today for 
factual information on Mallory contact and 


contact assemblies available in standard sizes. 








P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





y 


\ 


aM 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
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ELECTRONIC CONTROL 
OF FEED RATE 


Thy-mo-trol drive operates the work feed on this Sundstrand- 





ae built “copy mill”, which cut fin-milling time 35 per cent. 








HELPS CUT 


@for one of the war's most vital machining jobs —alu- 
minum cylinder heads for aircraft—the Sundstrand 
Machine Tool Company has developed a special 
machine which automatically mills fins on the walls 
of the forgings. Using this machine, a leading engine 
builder now completes these heads in 35 per cent less 
time than was required with a conventional feed drive. 

Key to the increased production is optimum-speed 
machining, despite continual changes in depth of 
cut. G-E Thy-mo-trol drive gives precise control of 
feed motor speeds over a range trom 175 to 1750 
rpm. By means of its sensitive electronic control, it 
varies the feed rate automatically in inverse proportion 
to the load on the spindle motor. Light cuts go fast, 
deep cuts go slowly, and the fragile cutter required for 
this fin milling operation is kept loaded to the maxi- 
mum safe working capacity. 

Operated from an a-c power source, G-E Thy-mo-trol 
drive supplies closely controlled d-c power for step- 
less control of speed and torque over an unusually 


GENERAL @ ELECTRIC 


Buy all the BONDS you can—and keep all you buy 


) 
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FIN-MILLING TIME 354, 


wide range. Thy-mo-trol drives are being “built-in” to 
all kinds of machines where power demands are be- 
tween lgand 25 hp. Grinders, milling machines, turret 
lathes, and thread mills are among the machine tools 
whose production has been stepped up by their use. 


A co-ordinated set of equipment, Thy-mo-trol drive 
includes d-c motor, electronic panel, transformer, and 
control station. G-E engineers will help you select 
and apply Thy-mo-trol to your machines, or explore 
their suitability for new functions. Ask for Bulletin 
GEA-4025. General Electric Co., Schenectady 5, N. Y. 


| THY-MO-TROL | 





DRIVE 








In another of its warfront roles 


serves as bodyguard to a detonator 


A special type of detonator, resembling a 
fountain pen, developed by U. S. Engineers 
and fabricated by Plastic Turning Co., Inc., 
utilizes two Catalin castings to house-in 
and protect the element's firing mechanism. 

The use of Catalin proved perfect for the 
application. Catalin is tough, dimensionally 
stable. It was also possible to obtain it 
quickly, in the quantity required, cast to 
exacting specifications—and in the correct 
color desired. 

While urgent assignments like these 
affect the availability of Catalin for im- 
mediate civilian purposes, they need in no 
way postpone a get-together for the ex- 
change of ideas relative to postwar plan- 
ning. Catalin’s technical staff will be very 
happy to render your inquiry a prompt 
response. 


CATALIN CORPORATION 


ONE PARK AVENUE, NEW YORK 16, N.Y. 


CAST RESINS © LIQUID RESINS 
MOLDING COMPOUNDS 








Hydron evacuated bellows as- 
semblies, accurately-calibrated, 
hermetically-sealed and acutely 
sensitive, automatically translate 
changes in altitude or vacuum into 
motion required to operate valves 
and switches . . . to compensate for 
the effect of pressure changes on 
instruments and controls. 


WHAT DO THESE USES SUGGEST? 


Hydron evacuated bellows are 
being used today in altimeters, 
oxygen-air mixture controls, ab- 
solute pressure recording and con- 
trolling instruments, header relief 
valves, supercharger boost con- 
trols, fuel and manifold pressure 


CLIFFORD 


First with the Facts on Hy- 
draulically-formed Bellows 


HYDRON 











Feather-weight . . . the First All- 
Aluminum Aircraft Oil Coolers 
and Coolant Radiators... Made 
with Hydron Tubing... Brazed 
by Clifford’s Patented Method. 








a“ 


TLE 


(AQ QQKAARA 
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gauges and turbo supercharger 
controls. When paired with other 
bellows of equal characteristics, 
they are used to compensate for 
ambient pressures on temperature 
or pressure controls. 


CLIFFORD HAS THE FACTS 


Given the total amount of 
travel (with allowable tolerance) 
needed for a given change in pres- 
sure, Clifford is equipped to de- 
sign, assemble, evacuate, seal and 
test the one right evacuated bel- 
lows assembly for you. 

Here’s why. Because accurate 
wall thickness is inherent in the 
hydraulic method of forming bel- 


lows — and spring rate is only as 
accurate as the wall thickness of 
the bellows. Clifford, industry’s 
first source of hydraulically-formed 
bellows, is still first with the facts 
when accurate bellows behavior 
and long life are critical. 

Submit sketches and data for 
your proposed assembly before de- 
signs are too far advanced, and 
Clifford will make trouble-saving 
recommendations, specifying 
whether internal or external com- 
pression springs will be required 
for more accurate matching. In the 
meanwhile, write for a sample of 
Clifford’s bellows facts, using the 
coupon below. 


CLIFFORD MANUFACTURING COMPANY 
564 E. FIRST STREET, BOSTON 27, MASS. 


(- Air conditioners - unit 

0 Air conditioning systems 

0 Aircraft 

(-) Carburetor altimeter controls 
Engine thermostats 
Gasoline-valves 

High pressure steam devices 
C Hot water heaters 

OD Instruments 


C 
C 
C 


temperature and pressure 


Other applications... 


COMPANY................. 





ADDRESS 


Remote and direct control of 


Please send me information on Hydron Bellowsand Bellows Assemblies. 
I am interested in applying them to the equipment checked. 


() Kilns & ovens — industrial 

() Oil heating systems 

Lj) Oxygen flow indicators 

() Oxygen regulators 

C) Process controls 

() Refrigerating systems 

C) Refrigerator controls 

L) Refrigerator switches 
Stoves & ovens — commercial 

(-) Stoves & ovens — domestic 

C) Supercharger controls 

















Custom tailor 


for a suit of arn 


PPLYING wire braided armor or shield- 
ing to tubing, conduit or hose, is a custom 
tailoring job. Braiding can be applied directly 
to material to be covered, or the metal braid 
can be furnished in suitable lengths for the user 
to apply in his own plant during assembly 
operations. 











To provide the desired flexibility and other 
characteristics such as uniform coverage, re- 
sistance to mechanical abuse, resistance to 
elongation, or enlargement of diameter, braid- 
ing wire must be applied at precisely the cor- 
rect angle and there must be no variation from 
this . . . from start to finish of the job. 


That’s why for fine radio wire V4” in diameter, 
or 16” steam expansion joints, more and more 
companies are calling upon National-Standard 
for their wire braiding work. For, we at Na- 
tional-Standard have the knowledge and expe- 
rience necessary to give you a custom tailored 
job of braiding to meet exactly your particular 
requirements. 


Today at National-Standard we have machin- 
ery available to braid steel, brass, copper, stain- 
less steel, and monel metal. Let our 38 years of 
experience in the wire and wire fabricating in- 
dustry help you with your braiding problem. 


BUY AND KEEP WAR BONDS AND STAMPS 


/ 
| NATIONAL: | ) World's largest braiding machine 
STANDARD at Niles, Michigan plant of 
\ = / National-Standard Company. 
\ company / 
+ 


4 > 
é 
fs 


wits’ 


Divisions of National-Standard Company 


NATIONAL-STANDARD CO. THE ATHENIA STEEL CO. WORCESTER WIRE WORKS — WAGNER LITHO MACHINERY CO. 


Niles, Mich. Clifton, N. J. Worcester, Mass. Hoboken, N. J. 
TIRE WIRE, FABRICATED COLD ROLLED, HIGH-CARBON e LITHOGRAPHING AND SPECIAL 


BRAIDS AND TAPE SPRING STEEL ROUND STEEL WIRE, SMALL SIZES MACHINERY 





TT 
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THE WESTINGHS 








- 


..ethe electronic tube that revolutionized 





the use of D-C power is the key to 
many more electronic applications. 


In 1932 Westinghouse created the sealed ignitron, making possible 
compact portable equipment to supply the heavy and precisely timed 
d-e currents meee in resistance welding. High-speed welding of alu- 
minum and stainless steel became possible, and volume production of 
uniformly welded products became economically practical. 


Today there are two basic types of Westinghouse sealed ignitrons: 
One for resistance welding; the other for power conversion. 


There are four Westinghouse welding ignitrons, rated up to 2400-kva 
capacity. While they are now used mainly for joining light metals, they 
are capable of handling heavy metals. ‘The wartime experience gained in 
resistance welding similar and dissimilar metals is opening new oppor- 
tunities in the field of fabrication. 

There are two Westinghouse ignitrons for power rectifier applica- 
tions: a 100-ampere and a 150-ampere tube at d-c output voltages up to 
600-volts. Ignitron rectifiers often can be used proficably to valiant con- 
ventional rectifying equipment. The high capacity of the ignitron 
opens a new field in motor speed control where motors of greater than | 
usual horsepower must be controlled within very close limits. 

Westinghouse ignitrons are now available in your Westinghouse dis- 
tributors stock for immediate delivery. 


Westinghouse engineers will be glad to advise you on problems of 
application of the ignitron. Write Westinghouse Electric& Manufacturing 
Company, Lamp Division, Bloomfield, N. J. 


Westinghouse 



































WL 655,658 For Welding Service 
Maximum Welder Demand 2400 kva 


M aximum Average 
PLANTS IN 25 CITIES OFFICES EVERY WHERE Current per tube 355.0 amp 
Maximum RMS Supply 
Voltage 600 volts 








ality Controlled Electronic Tab 
















Ww) 





651/656 For Welding Service WL 681/686 For Welding Service WL 679 For Rectifier Service WL 653-B_ For Rectifier Service 








Moximum Welder Demand 1200 kva Maximum Welder Demand 300 kva D-C Output Average Current per tube D-C Output Average Current per tube 

Maximum Average ‘Maximum Average Voltage Continuous 2 hours 1 minute Voltage Continuous 2 hours 1 minute 
Current per tube 140.0 amp Current per tube 22.4 amp 300 100 amp 150 amp 200 amp 300 200 amp 300 amp 400 amp 

Maximum RMS Supply Maximum RMS Supply 600 75 amp 112.5 amp 150 amp 600 150 amp 225 amp 300 amp 
Voltage 600 volts Voltage 600 volts 
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DEMAND 


VITAL CONSTRUCTION OPERATIONS 


Peouble- Free 


ROLLER BEARING 
OPERATION 














Rapid extension of pipelines throughout the coun- 
try is undoubtedly an important factor in the 
speedy response of America’s industry to the chal- 
lenge of war production. 


American inventiveness, expressed in such spe- 
cialized equipment as the pipe line machinery 
developed by Trackson Company of Milwaukee, 
is making new construction records possible. 
Carrying tremendous loads over all types of 
ground, on steep slopes as well as on 
the level, every part of these machines 
must be capable of withstanding every 
conceivable strain. For the main power 
shaft for the cable drums, Trackson 
Company selected Link-Belt Roller 
Bearings because they assure full load 
capacity and free rolling action even in 


&, : a < 
PF ae: 


the presence of misalignment and shaft deflection. 
They are available in ball or roller types, un- 
mounted or mounted, in pillow blocks, hangers, 
flanges or take-up mountings. Send for data book 
No. 1775-A for full engineering and application 
data. 

LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, 
Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8. 9923-A 


DISTRIBUTORS IN PRINCIPAL CITIES 


7, 


BALL AND ROLLER 
BEARINGS 
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Agia lt 
gave trains 


the brakes... 


gives ships 
“the breaks” 


Back when grandfather was a boy, engineers ran 
the trains . . . but they didn’t stop them. A toot of 
the whistle galvanized the brakemen into action, 
and they ran along the tops of the cars, setting the 
brakes by hand. Then ‘“‘Enginairing’’ put an auto- 
matic brakeman on every car, and by the movement 
of a small handle in the cab, the engineman could 


ease a train to a smooth stop. 


Enginairing is still doing a vital job in controlling 
trains . . . but it is helping solve a lot of other 
difficult control problems. Many of the nation’s 
fighting ships today have new maneuverability, new 
speed of response, through Enginaired controls. The 
entire cycle of engine operation—starting, stopping, 
reversing, speed regulation, application of shaft 
brakes, and clutching and de-clutching—is controlled 
from a single station. 

If you have a similar control problem 


it will pay to investigate the simplicity 





INDUSTRIAL DIVISION 





WABCO PACKING COMPRESSORS PNEUMATIC CONTROLS 


WESTINGHOUSE AIR BRAKE COMPANY 


General Offices: 
WILMERDING, PA. 


XK 


and flexibility of W.A.B Pneumatic 


Control Systems. 








dn - + 
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T’S a fine, strong, steel mainspring for 

a serviceman’s watch, but you mustn’t 
touch—not if your fingers are moist with 
perspiration, 

Because, as one war plant discovered, 
corrosion moves in where the finger has 
left its mark. Rejections were running 
high. Production schedules were threat- 
ened. And then General Electric Air 
Conditioning came to the rescue. 

Installed in the assembly room, Air 
Conditioning kept workers’ hands cool 


and dry—-winter and summer. Because 








G-E equipment provides accurate regu- 
lation of both temperature and humidity. 

Out of our rich and varied experience 
in helping war industries solve their 
problems, will come more compact, more 
efficient, more economical air cqndition- 


ing and industrial refrigeration after vic- 


tory. Would you like to be among the 


first to get all the facts on postwar equip- 
ment — when available? Write: 
General Electric Company, Air Condition- 
ing and Commercial Refrigeration Dwi- 
stons, Section 5475 Bloomfield, New Jersey. 


GENERAL @ ELECTRIC 


Air Conditioning 


BUY and hold 
WAR BONDS 


Tune in: The ““G-E HOUSE PARTY” every afternoon Monday through Friday, 4 p.m., EWT,CBS...The “G-E ALL-GIRL ORCHESTRA,” Sundays, 10 P. M., EWT, 
NBC...“THE WORLD TODAY” News, Monday through Friday, 6:45 P.M.,EWT,CBS 
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It’s the 


EXTRA SERVICE 


THAT HELPS ’EM GET AHEAD! 











regu- 





idity. 
Bias Designed and built into production machines, Veeder-Root 
2 ’ Devices offer a potent sales-advantage to the machine 
their iy ~*~ builder. ..because they offer a valuable extra service to 
more x J the user, keeping him posted on production at all times 
so that he can avoid shortages, delays, surpluses; 
. , ; anticipate maintenance; and fairly evaluate the efforts 
cilia ; ey of individual operators. Those are attractive 
ig the | \\ j —_~ advantages in any market, and they all add up to 
equip- ) j 2 what is describe on the tag below as Counrtrol. 
To equip any machine with Veeder-Root Counrrol 
Bb? <2 = Mis. a very simple matter. For Veeder-Root Devices are 
dition- f/ ‘ : A pac #4 scores of standard types for mechanical or 
. ek x Be * Meeeelecttical Operation. And each is compactly designed, 
§ sewth simple drive connections, to fit into design 
Hmitations without necessitating basic changes. Write. 


lition- 


Jersey. 


xe as. VEEDER-ROOT INCORPORATED 
IC Bag 6 : : “a. Bs, th Hartford 2, Connecticut 
: 


DER ROO! 
VEEUNTROL 


ee 
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GRATON & KNIGHT ENGINEERS PRESENT 


PACKINGS 


POINTERS 


Design of Recess for U Packing 


The packing recess R is 
the space available for the 
U packing before the gland 
G is bolted down tight 
against the cylinder C at 
the surface E. 


The depth F of the cyl- 
inder recess must be great 
enough to allow for the U 
packing with any supports 
arid also a distance L, 
which must be such that 
the nose N will enter the 
cylinder recess beyond the 
chamfer H on the entrance 
to the recess. This cham- 
fer, which blends smoothly 
with the side wall W, 
allows the packing to be 
installed easily without 
damage or distortion. 
When the nose N of the 
gland enters beyond the chamfer, centering 
of the gland and proper support for the 
packing is insured. 


The height of the U packing is deter- 
mined by reference to the table. When a 
flax filler is used, 44’’ to 1%” is added. 
This extra space leaves the U packing 
free to act as a mechanical seal, allowing 
the medium free access to the inside of the 
packing and avoiding any distortion of the 
packing lip by hitting the bottom of the 
recess. When a pedestal ring is used, the 
height of the ring exposed below the pack- 
ing must be added. The design of the ring 


should allow the extra ’’ to 14” free 
access. 

The O D of the recess equals the ram 
diameter plus two times the cross-section, 
which is also determined from the table. 


Between the gland and the ram at K, 
there must be minimum working clearance. 
This is the point at which extrusion of the 
packing is most likely to occur; an absolute 
minimum working clearance must be 
maintained to insure longer packing life. 


Design of pedestal rings will be dis-’ 


cussed in the next issue of Packings 
Pointers. 


Recommended Proportions 


For U Packings 











Fig. 2 
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SPARTAN LEATHER PACKINGS 


Graton & Knight’s SPARTAN has 
highest resistance to abrasion and heat 
(withstands boil test), is unaffected by 
common pressure mediums, and will 
not dry out hard and brittle. It also 


has exceptional tear and tensile 
strength. When your design reaches the 
“packings point” — or when packings 
trouble occurs —call on G&K_ en- 
gineers. 


: of of 


Specials 
See Graton & Knight Insert in SWEET’s File for Product Designers 


Spartan Engineered Packings 


Leather and synthetic rubber packings manufactured and engineered 











by the world's largest manufacturer of industrial leather products 
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Most of us take a comb more or less for granted. But to the plastics industry, this comb is 
different. Made of the No. 1 postwar plastic—Styron (Dow Polystyrene) —it is the “measuring 
stick” for plastics in respect to appearance, quality, price and moldability. There are a number 








































2 of reasons for this leadership. First, Styron comes from the only privately owned synthetic 
5% styrene plant with sufficient facilities to care for molders’ postwar requirements. This means 
24 availability—and it means an attractive price; add to these advantages Styron’s long recog- 
84 nized superior physical properties, and the list of potential uses becomes almost unlimited. 
74 Why not find out how Styron fits into your postwar plans? 
34 ; 
“4 \\ if Dow know trom expe 
34 
3 is not a one-man 
© 4 i | i 
*4 for the combined skil 
34 facturer or designe 
74 materials produce W orku 
% team saves time and mey and puts | 
% Bm work successfully, | i us we ll do our 
1 
1 THE DOW CHEMICAL COMPANY 
1 MIDLAND, MICHIGAN 
| New York, Boston, Philadelphia, Washington, Cleveland, Detroit 
Chicago, St. Louis, Houston, San Francisco, Los Angeles, Seattle 
SRE PES 
‘ PRESENT AND POTENTIAL USES—Lighting fixtu 
insulators; hydrometers; battery eases; funnels; bottles; closures 
handling Be wears pharmaceutical, cosmetic, and yr ate 
jewelry; ie ow Fame refrigerator ong, pens; pencils; 
— apparatus; lenses; decorative objects and ti 





PLASTICS 


STYRON * ETHOCEL + ETHOCEL SHEETING 
SARAN * SARAN FILM © STRIPCOAT 







(DOW POLYSTYRENE) 
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CLEANS SANDY SEA WATER 
FOR INVASION-SUPPORT CRAFT 


“Monel over Monel” wire cloth strainer gives double service 





INTAKE WATER STRAIN- : ‘on 

ER, 4” OD x 12” long, used a The water sucked up near shore to cool 
on Army and Navy craft op- : es + Rowe a” z e 

erating near shore. 50-mesh engines of small craft carries silt and 
Monel wire cloth cylinder, . 


with brazed seam, is brazed sand that pound at strainers. 
on the backing of perforated 


Monel sheet, described below. In addition, the water itself subjects 
the strainers to the combined attack of 
corrosion and erosion. 

Two years was considered a reasonable 
life for strainers until the “Monel over 
Monel” type shown here was developed. 
Such strainers have given over five years 
of service with little sign of wear... are 
so much more durable that they were 
adopted for use on Navy patrol boats, 
tank lighters, Army and Navy landing 
craft and rescue boats. 

Made by the Gross Mechanical Labora- 
tories, Baltimore, Md., these double-life 
double-strainers consist of fine Monel 
wire cloth backed up by perforated light 
gauge Monel sheet. 

Monel wire cloth has the strength and 
toughness to resist abrasion and erosion, 
together with high resistance to corro- 
sion by sea water and brackish waters. 
Monel is formed readily and is brazed 
and joined to other materials without 
difficulty, thus permitting speedy eco- 
nomical fabrication. 





Today all prominent weavers produce 
Monel wire cloth for war requirements 
and for essential production and main- 
tenance needs where Monel’s rare com- 
bination of properties is needed. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL STREET NEW YORK 5, N. Y. 


PERFORATED MONEL 
SHEET STRAINER, used 
alone as Strainer or with 
Monel wire cloth assembly 
where fimer screening 4s fe- 
quired. Made from .031 Monel 
sheet, spot welded, with ends 
of tin-coated brass. 


wicker dM ALLoys 


MONEL -“K” MONEL*“S” MONEL*™“R” MONEL* “KR” MONEL * INCONEL *"Z” NICKEL * NICKEL ° Sheet... Strip... Rod... Tubing...Wire...Casting* 
40 
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Variable speed operation offers tremendous advantages on | 
many applications. The Master Speedranger provides this 
infinitely variable speed in a compact, all-metal, mechani- 
cal variable speed unit of proven reliability. 
ALL-METAL The all-metal construction of the Speedranger 
insures much longer trouble-free service than units in which 
less durable materials are used. 
COMPACT DESIGN the integral construction of the Speed- 
ranger makes it very easy to use ... only one unit to mount 
.saves space, saves time, saves money. 
EXTREME FLEXIBILITY Speedrangers can be supplied 
for single phase, polyphase, or direct current operation. 
They can be furnished also with integrally built gear reduc- 
tion units and electric brakes . . . in enclosed, splash proof, 
fan cooled or explosion proof construction and for a wide 
variety of mounting arrangements. No other variable speed 
unit on the market has such flexibility and compactness. 
HORSEPOWER Now available in sizes 3 H.P. and smaller. 
SPEED BANGES Up to 9:1 available. (15:1 in some sizes.) 
THE MASTER ELECTRIC COMPANY ® DAYTON 1, OHIO 


SU RRS 


€ Mo soit 





—PKrvcannes: WYATT 


Emsco's new C-16 Duplex Slush Pump is distinguished by its} 
extremely light weight but very rugged construction. 

Combining high precision, great stamina and longer 
service life with compactness, Hyatt Roller Bearings, on 
main gear and pinion gear shaft, have helped make 
possible the design improvements and increased efficiency 
of this new slush pump. 

If your engineers are striving for machine simplification, 
greater precision and maximum performance with reduced. 
maintenance requirements, Hyatt will gladly advise on! 
anti-friction problems. 


HYATT BEARINGS DIVISION, GENERAL MOTORS CORPORATION 
HARRISON, NEW JERSEY 
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MAGNET WIRE 





FORMEX* helps keep down rejects—lowers by lower costs of manufacturing the completed coil or 


cost of completed windings. installed winding. In addition, the choice of Formex 

Few operations put magnet wire to a tougher test than for new designs permits more compact windings, which, 
bench assembly of armatures and stators. And rough treatment in turn, save space, copper, and frame materials. 

is intensified by today’s push for high production despite Why not, right now, ask your G-E representative 

: high labor turnover. for complete information and samples of Formex wire. 
by its) Because of its exceptionally tough and flexible insulating General Electric Company, Schenectady 5, N. Y. 


film, FORMEX magnet wire can take a lot more such abuse 
than conventional enameled wire. When coils are being 


ngef wound, bonded, baked, formed, or handled, this extra tough- Round wire stzes: No. 8 Awg to .001 in. 
is, On ness (and extra resistance to heat-shock and solvents) helps Rectangular wire: Full range of sizes 
nake to reduce rejects without requiring “babying” techniques. 

ency As the world’s largest user of magnet wire, General Electric — 

makes the same sort of comparisons of installed costs as you BONDS you 

: might make. These comparisons show that, even in can—and 

tion, those few cases where the cost of Formex may be keep all 

ced. slightly higher than the cost of conventional magnet wire you buy 

on’ which it replaced, the higher first cost is definitely offset 


ide-mark 


Reg. .'.S. Pat. Off. GENERAL G6 ELECTRIC 
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Execution Chamber for Bearings 


ANY bearings enter this special Mallory test- Yes, this Mallory “know how” is at your service— 
i 1 ing machine—only to be destroyed! Here today while designs for post-war products are still 





they are subjected to loads and stresses until even in the experimental stage. It is an experience that 






















the strongest ones fail: 

reaches back over many years .. . that has been 
That's one of the reasons why Mallory is able to justified again and again in solving critical problems 
make precision bearings that can stand the gaff. . . that is implemented every working day with a 
First it calls on the combined experience of its 


program of continuing research. 


electro-chemists, metallurgists, mechanical engi- 
neers. Then it puts that experience to the test—to 
eliminate any possible margin of error. As a result, 





no organization is better prepared to suggest mate- 
rials . . . improve designs . . . make recommenda- 
tions that contribute substantially to bearing 


performance. 


In proof of that, hundreds of thousands of Mallory 


sleeve type bearings and bushings are serving in 





| military aircraft engines all over the world. These 
precision bearings are made by mass production 
methods. Yet, dimensional tolerances are as low 
as 2/10,000 of an inch, and surface finishes are 


measured in millionths of an inch! 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 























Q COI FOR AIR COMPRESSORS + AIRCRAFT, AUTOMOTIVE AND DIESEL 
? M A L LO # ENGINES + ELECTRIC GENERATORS AND MOTORS + ELEVATORS: | B 
a FANS AND BLOWERS - GOVERNORS - HOME APPLIANCES + MACHINE | Bf ow , 
: iP RECISION joois. PUMPS + RAILROAD EQUIPMENT * ROLLING MILLS > ag § YU 
BEA RIN G S staTIONARY AND PORTABLE ENGINES : STOKERS = rURDINES 
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"The Boss is kicking himself 
all over the shop... 





PUT THE SCREWS ) 
ON THE JAPS... 
BUY WAR BONDS 


ie 








.-- for thinking he couldn’t afford to use these 
AMERICAN PHILLIPS SCREWS!” 


Yes, it’s always a shock (but a welcome 
one!) to see how much has been missed 
by sticking to slotted screws because 
of a mistaken idea that American 
Phillips Screws cost more. In small 
shops and big plants, cost-compari- 
sons, production sheets and inspectors’ 
reports always tell this same story: 
The screws that really COST LEAST to 
use are American Phillips Screws. 

And that’s simply because an Ameri- 
can Phillips Screw is not a /oose end on 
the driver. It’s a firm-fitting, self- 
aligned part of the 4-winged Phillips 
driver which can’t twist out or drive 
crooked. This means ease and certainty 


of handling and operation which pays 
off in time-savings of at least 50% in 
unscarred work-surfaces and unbroken 
screw-heads . . . in lower fatigue and 
higher morale among workers. . . in 
higher output and lower fixed costs. 

And there are still other cost-cutting 
advantages in the American brand of 
Phillips Screws . . . 3-point inspection 
of head, thread and point, to give you 
highest ‘‘perfection-percentage’’ in 
every lot of screws shipped... and 
American engineering experience to 
solve your special fastening problems. 
Try American Phillips Screws yourself 
...and see how they cut your costs, too. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street — Detroit 2: 502 Stephenson Building 





AMERICAN 


PHILLIPS <eocws 
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THAT DOESN’T 
SPRING * 


T’S the fragmentation bomb. You'll be hearing 
more about it as the war progresses. Already 

millions have been used with devastating effect. 
Dropped from fast, low-flying bombers, they cut 
airdromes, encampments and supply trains to 
pieces. Against ground troops their wide destruc- 
tive range makes them particularly effective. 

Our mills have already produced the casings for 
more than two million of these bombs—enough to 
thoroughly saturate Japan if all of them could be 
dropped in one raid. 


Turning out these bombs in enormous quantities 
required unusual production facilities and the 
ability to quickly set up streamlined mass produc- 
tion methods that would not sacrifice quality to 
speed. 

It is this ability, plus the unusually high stand- 
ards of spring engineering that we are able to bring 
to a job, that has enabled us to produce—by the 
millions—high precision springs of every type and 
size, for fighting equipment of every kind. 

Certainly the ten-fold increase in our manufac- 
turing facilities plus the things we have learned in 
these war years about making springs not only 
faster but better, should be helpful in providing 
springs for your peacetime products that will be 
superior both in quality and performance. . . and 
low in cost as well, 


The dreaded fragmentation bomb consists of a steel 
cylinder charged with TNT and covered with a spiral- 
coiled shaped wire which breaks into 1000 to 1500 pieces 
on explosion. These fragments having velocities up to 4000 
feet a second, are highly effective at 200 feet distance. 


American Steel & Wire Company 


Cleveland, Chicago, and New York 


Columbia Steel Company, San Francisco 
Pacific Coast Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 
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@ Typical of the ingenuity of American 
industry in developing new products and im- 
proving old ones with plastics is the above- 
illustrated plastic binocular case which was 
produced by the Hood Rubber Company for 


Bausch & Lomb Optical Company. 


Due to the vital importance of binoc- 
ulars to the Armed Forces, it was ab- 
solutely essential that these instru- 
ments be carefully safeguarded against 
injury. 

In the quest for the ideal material, 
eight different types were considered. 
Of these, only one successfully passed 


all the requirements for binocular cases. 


This was a laminated and molded 





LET'S GET DOWN TO GASES—OF PLASTIC 


plasticized vinyl reinforced with Durez 
phenolic-impregnated fabric and other 
materials. 

This new case passes the accelerated- 
weathering (240-hr. test), salt-spray 
(100-hr. test), impact-resistance (4 ft., 
-50° F.), accelerated-warp (7 days, 160 
to -10 F.), flexural-resistance (11%-in. 
radial bend), abrasion-resistance, and 
construction tests as set up by the 
U. S. Navy. Another interesting feat- 
ure is the resistance to fungi and bac- 
terial growth which this case possesses, 
to the extent that the binoculars them- 
selves are immunized. 

The versatility of Durez phenolic plas- 
tics has made their use almost universal 


throughout industry. Such properties 





a 


PLASTICS THAT FIT THE JOB 
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as dimensional stability at temperature 
extremes, diversity of finishes, dielec- 
tric strength, and resistance to mois- 
ture, heat, acids and alkalies, render 
them invaluable to the imaginative de- 
sign engineer. 

Perhaps you are searching for a ma- 
terial for some product which you in- 
tend to market in the post-victory era. 
If so, we suggest that you take advan- 
tage of the wealth of experience which 
Durez technicians have available for 
your benefit at all times. You are al- 
ways assured of the complete cooper- 
ation of the Durez staff to help you 
solve plastic material problems. Durez 
Plastics & Chemicals, Inc., 305 Walck 


Road, North Tonawanda, N. Y. 
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l. 1934, dredge pumps manufactured by Bucyrus- 
Erie Company of South Milwaukee, Wisconsin, 
were installed at the Fort Peck Dam. Two high- 
capacity Torrington tapered roller bearings were 
specified to carry the heavy combined radial and 
thrust loads imposed by the 28” diameter (dis- 
ao B AL charge ) pumping units, each driven by a 2500 h.p. 
EN VZZSS QIAN motor at 253 r.p.m. full load speed. Today, after 
ten years of hard service, original bearings are 
still operating efficiently in these pumps. 
Design and manufacture of large, custom-built, 
anti-friction bearings for heavy-duty service on 
RU Pa engineering projects and on the machinery of 
i. WTS cS the steel, paper, oil, machine tool and other 
\: 4 WNP industries is an important function of Torring- 
ton’s Bantam Bearings Division. The specialized 
knowledge and cooperation of Torrington engi- 
test atealensen, dabeell ville Measinte mite Ie neers are at your disposal: don’t hesitate to call 
Torrington, and cross-section view showing bearing as = them for help on any anti-friction problem, 
used at Fort Peck Dam in the 28" Bucyrus-Erie routine or unusual. 


Dredge Pump. THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER TAPERED ROLLER + NEEDLE BALL 
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a distinct advance i 
























0 Exceptionally stable, low-expansion 
glass, practically unaffected by weathering, 
micro6rganisms, and thermal shock. 


2) Metal sections, made of corrosion- 
resistant nickel steel, are sealed into 
opposite ends of the glass by a heating 
process in which the oxide on the steel is 
fused into the glass to form an impervious 
bond between the two. 


3) Metal sections are tapered to keep 
Stresses in the glass at negligible values 
under thermal-shock conditions. The seal is 
designed to pass American War Standard 


thermocycle tests with a wide margin of 
Safety. 






Q High mechanical strength is provided 
because terminal is riveted to top metal 
section, and, 





9 Terminal seal is brazed to capacitor 
cover. 








6) All joints are hermetically sealed. 
None relies on soft solder for mechanical 
Strength. 

















7) Adequate electrical clearance between 


lead and case is maintained by the glass 
skirt 








8) Easy attachment of external leads is 


assured by making terminal of solder- 
dipped brass. 
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G-E Pyranol capacitor (case style CP- 
62) equipped with glass terminal seals 





small-capacitor design 


GLASS TERMI 


A G-E DEVELOPMENT THAT 
EFFECTIVELY RESISTS FUNGUS, 
HUMIDITY, AND THERMAL SHOCK 


HESE new terminal seals for 

small capacitors are based on the 
many glass-to-metal seal developments 
pioneered by our Research Laboratory 
and Lamp Department over a period of 
years. The seal is similar, in many 
respects, to the seals being used so suc- 
cessfully to maintain a high vacuum 
indefinitely in G-E sealed-beam head- 
lamps, millions of which are now in use. 


This development makes possible a 
capacitor seal that will withstand the 
most severe operating conditions 
sudden or prolonged heat or cold, high 
altitude, rain, humidity, fungus, and 
microscopic animal infiltration. It differs 
from most glass-to-metal seals in that it 
does not rely on soft solder for mechanical 
strength, nor on matched coefficients of 


expansion of glass and metal to resist thermal shock. 


G-E capacitors equipped with glass terminal seals are, at present, 
available in case styles CP-60, -62, and -64 in all ratings covered by 
proposed specification JAN-C-25, for use in combat communications 
equipment where severe operating conditions may be encountered. 
Ask for Bulletin GEA-4424 for complete information. General Electric 
Company, Schenectady 5, N. Y. 


Buy all the BONDS you can—and keep all you buy 


GENERAL ‘%§) ELECTRIC 


























Incorporate GENERAL PLATE 
LAMINATED METALS 
into your Post-War Products 


If you want to be sure that your post-war products 

are out in front in the peace period, do as other 

manufacturers are doing . . . include General Plate 
Laminated Metals into your designs. These ver- 
satile laminated metals will give you many per- 
formance and sales advantages that cannot be 
obtained with solid metals. For instance, perman- 
ently bonded metals 
to base metals give solid precious metal perform- 
ance at a fraction of the cost of solid precious 
metals. In addition, the precious metals provide 


laminations of precious 


better electrical conductivity or corrosion re- 
sistance and long wearing life. The base metals 


permit workability, ease of fabrication and strength. 
Don’t be caught off guard in the coming sales 
battle, incorporate General Plate Laminated Metals 
into your products now. They are available in raw 
stock, sheet, wire or tube .. . inlaid or wholly cov- 
ered or as completely fabricated assemblies. Our 
engineers will gladly give you every assistance in 
the selection of the right metal combination for your 
particular products. Write for their services, today. 


General Vlate Qiwiston OF METALS & CONTROLS CORPORATION 


50 Church St., New York, N.Y.; 205 W. Wacker Drive, Chicago, IIl.; 2635 Page Drive, Altadena, California; Grant Bidg., Rm. 603, Pittsburgh, Pa. 
ATTLEBORO, MASSACHUSETTS 
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freeze design... 


ASK A WESTINGHOUSE APPLICATION ENGINEER TO HELP 


After the desigh is ‘‘frozen’’ and your apparatus 
is tooled, changes to accommodate the motor may be 
costly and time-consuming. Make certain you select 
the right motor before you go ahead with design. 
Make sure, too, that you use existing motor designs 
wherever possible, and avoid the extra cost of 
specially-engineered motors. 

Standardized designs offer a number of advantages: 
lower cost, faster deliveries, reduced inventories and 
simplified servicing. 

Westinghouse engineers have been applying frac- 
tional horsepower motors for decades, and have 
built into standard motors many special features to 
meet particular service requirements. Before you 
“‘freeze”’ design, ask for Westinghouse engineering help. 
Call your Westinghouse office or write Westinghouse 
Electric & Manufacturing Co., Lima, Ohio. J-03227 
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MOTOR EXCHANGE PLAN PROVIDES 


REPLACEMENT SERVICE IN 
24 HOURS OR LESS 


ANYWHERE IN THE UNITED STATES 


Westinghouse Motor Exchange points in 
all principal cities can service most Westing- 
house small motors of standard sizes in 24 
hours, or less, anywhere in the United States. 
This service gives the appliance user an effi- 
cient, factory-rebuilt replacement motor in 
exchange for his old motor at a low, flat cost. 
Your nearest Westinghouse office will give 
you full details. Ask for bulletin B-3336. 




















RECTIFIERS FOR EVERY D-C APPLICATION 


Only G-E Offers 
Ai 


Wherever low-voltage power is needed 
whether for instruments, relays, solenoids, 
motors, battery charging, plating, or any 
other d-c application, G.E. can supply the 
exact size and type rectifier to do the job. 


G.E. and only G.E. designs and builds the 
three types of low-voltage rectifiers most 
commonly used; copper-oxide, selenium and 
Tungar. Each rectifier differs in character- 
istics, basic materials and construction. 


The conditions under which a rectifier is 
to operate and the results that are to be 
obtained determine which type will do the 
most economical, most efficient and most 
satisfactory job. 


G-E engineers will gladly analyze your 
rectifier needs and offer their recommenda- 
tions. Whether they recommend copper- 
oxide, selenium or Tungar you can be sure 
their selec:ion is impartial for G.E. offers all 
three. For more information write to Section 
A557-42, Appliance and Merchandise Dept., 
General Electric Company, Bridgeport, Conn. 


BUY WAR BONDS AND KEEP THEM 


Hear the General Electric radio programs: “The G-E All Girl 
Orchestra” Sunday 10 P.M. EWT, NBC. “The World Today” 
news every weekday 6:45 P.M. EWT, CBS. “The G-E 
House Party” Monday through Friday 4:00 P.M. EWT, CBS. 


GENERAL @ ELECTRIC 


COPPER-OXIDE 


Rugged in construction, 
provides virtually unlimited 
life when operated within 
rated capacities. 


SELENIUM 


Excellent for continuous 
operation where space is 
a factor and weight must 
be held to a minimum. 











TUNGAR 


Efficient and economica 
for low-voltage appli- 
cations where life and price 
are determining factors. 
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Who'd buy an 


OLIVE DRAB 


Refri erator? 























OM” pene PRAT HA 


Olive drab or gray is hardly the right color 
for the kitchen. But to get more gayly fin- 
ished home appliances, we've got a job to 


do on olive drab NOW! 


Today, M & W coatings are going on radios, 





shells, bombs, airplanes, submarines, tor- 
pedoes — in fact, on almost any war ma- 


terial where a paint, varnish, lacquer or 





enamel is needed. Tomorrow we hope our 
many attractive coatings will be on your 


post-war products to give them eye appeal. 








ica 





MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


PRODUCERS OF LACQUERS, ‘ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. © 1228 W. PICO BLVD., LOS ANGELES, CALIF. 


dy I - 
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Here’s how it works 

















0 











CLICK! IT’S OFF! 


Should a motor become overheated and dan- 
gerously hot, the Klixon Protector snaps the 
power ‘‘off’’ preventing the motor from burn- 
ing out. 


























CLICK! IT'S ON! 


When the motor cools to safety, the Klixon 
Protector snaps the power “‘on’’ automatically 
if the automatic reset is specified . . . or when the 
reset button is pushed when manual type is 
specified. 


60 


You can save money by avoiding motor burn-outs and the high costs 
of repairs or replacements if you specify motors with built-in 
Klixon Motor Protectors. These Klixon Protectors guard motors from 
overheating regardless of the cause . . . continuous overloads, fre- 
quently repeated overloads, low-line voltage, too frequent starting 
and stopping, jamming of the driven mechanism, excessive ambient 
temperature, failure of ventilation, etc. 

Should the motor become overheated and reach the danger point, 
they cut it ‘‘off the line’’ to prevent it from burning out. The illus- 
trations show how Klixon Motor Protectors operate. 

Klixon Protectors are built into the motor by the motor manufac- 
turer. Therefore, they are matched exactly to each motor assuring 
a proven and tested combination which permits maximum oper- 
ation of the motor with complete protection from burnouts. 

Built-in Klixon Motor Protectors (automatic and manual reset 
types) are available for A. C. motors all sizes; D. C. motors up to 


SPENCER THERMOSTAT CO., ATTLEBORO, MASS. 
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Control properly selected and applied 
makes it easy to put motors through their 
paces... to stand up and deliver. Application 
of control can be greatly simplified also by 
making one supplier responsible for the entire 
motor drive. 

Westinghouse motor control not only 
covers the entire range of standard a-c and 
d-c controls and accessories for every type of 
drive, but many specialized types of control 
like those shown at left. Regardless of the 
job, you are assured of a completely co-ordi- 
nated installation. Call your Westinghouse 
office, or write Westinghouse Electric & 
Manufacturing Company, P. O. Box 868, 
Pittsburgh 30, Pa. J-60587 





~ Selection of Westinghouse 
standard motor control is 
greatly simplified by this 290- 
page Buying Data book. If you 
i do not have a copy, phone 
! or write your Westinghouse 
office for Catalog 7000. 


Auces 


— Westi ghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


Motor Control 
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PLASTIC 


TYPICAL 
APPLICATIONS 
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Christmas Tree Ligh! 





LAMINATED 


Fivorescent Lighting Reflector 


GSS 


—. 


a By 





INJECTION 


Lighting Fixture Rings 





Signal Light 





Lighting Lens Panei Display Sign 








To reach a sound conclusion to your problem in plastics consult the skilled technicians— 
engineers and designers—of the General Electric Company. For advice on the success- 
ful application of plastics materials using all available processes of manufacture, write 
Section 1-29, General Electric Company, One Plastics Avenue, Pittsfield, Mass., or call 
the General Electric Plastics Divisions’ office nearest you. 


Hear the General Electric radio programs: ‘‘The G-E All-Girl Orchestra’’ Sunday 10 P.M. EWT, NBC. “The World 
Today“’ news every weekday 6:45 P.M. EWT, CBS. “’G-E House Party’’ every weekday 4:00 P.M. EWT, CBS 


A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


Buy War Bonds 


GENERAL & ELECTRIC 


PD-28 
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GAS MASK PARTS 


The Lumarith* X components must fit pre- 
cisely to insure vital protection. 1/64” 
lenses must curve to exact specifications 
sealing discs in angle tube must be air- 
tight. All the way through Lumarith X as 
sures dimensional accuracy, toughness. 


ee eee ee ee ee ee ee 


EMERGENCY FISHING KIT 


Here's a real meal ticket for downed flyers 
awaiting rescue. Directions are permanent- 
ly stamped in the container. The kit even 
includes a plastic lens for starting a fire. 
The material — Lumarith* C.A. — is water, 
mold and fungi proof, exceptionally tough. 


WATER TESTING KIT 


This rugged Lumarith* E. C. (ethyl cellu 
lose) container protects a set of chemicals 
used to test water supplies for advancing 
fighters. Color-reaction comparison speci- 
mens secured to the cover can be clearly 
seen yet protected against weather factors. 


GAS CAPE 


Fabric, metal foil, cellophane and Lumarith 
foil effectively team up to protect GI Joe 
from poison gases. The cape is sealed with 
pressure-sensitive tape backed with Luma 
rith. For the container, Lumarith supplies 
waterproofness, toughness, fold strength. 

















COMBINATION FLASK 


First it serves as a container for emergency 
rations and medical supplies, then- when 
sealed with accompanying pressure-sensi- 
tive tape—as a flask for emergency water 
supply. It's made of tough, waterproof, 
non-shatterable Lumarith E.C. 


RESCUE SIGNAL LIGHT 


Signalling through darkness to rescue par 
ties at sea, this Lumarith X encased battery 
lamp saves many a downed flyer’s or sea 
man's life. It's tough, watertight, shock 
proof qualities that have made Lumarith 
plastics outstanding 


IN HUNDREDS of applications—on land, at sea, and 
in the air—Lumarith meets new and exacting re- 
quirements for high impact strength, waterproof- 
ness and dimensional stability. 

From spiral wound Lumarith containers for 
medical items, to Aero Quality Lumarith sheets 
for cockpit enclosures, a wide range of formula- 
tions score new highs in tensile strength, flexural 
capacity and surface resistance. 

Lumarith* E. C. particularly stands out for high 


under extremes of humidity and temperature. 

Our technical staff has helped to simplify any 
number of war production problems in plastics. 
Why not take advantage of this service? Celanese 
Plastics Corporation, a division of Celanese Cor- 
poration of America, 180 Madison Avenue, New 
York 16, N.Y. 


*Reg. U.S. Pat. Off 


impact strength and dimensional stability even es (e ZY 36 Chaitin 


EXECUTIVES! Just published, 136 page manual entitled, “FABRICATING METHODS FOR LUMARITH* CELLULOID* AND SIMILAR THERMOPLASTIC 
MATERIALS.” Write for complimentary copy on your company letterhead. Additional copies, $1.00 each. 
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Does the coating on your product LOOK differ- 
ent lately? It does if you use one based on 
"Vinylite” resins . . . and it ACTS different, 
too. For example, "Vinylite" resins resist oil, 
grease, alkali and acid . . . withstand the oxidizing 
effects of the air and the photochemical effects 
of sunlight . . . are exceptionally immune to 
moisture, abrasion, and temperature variation. 


FUZON-O, the new "Vinylite™ resin base formu- 





lation, cuts cost three ways . . . makes this 
amazing plastic coating available for use on 
cotton, nylon and glass fabrics . . . and other 
materials. For complete information about 
FUZON-O address the Stanley Chemical Com- 
pany . . . manufacturers of Stanley Lacquers, 
Enamels, Synthetics and Japans . . . East Berlin, 
Connecticut. 


*Trade Mark Carbide and Carbon Chemicals Corporation 
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This Synthetic Rubber 


SEALS SECURELY 














Valve Disc 


because it is 
. Tough and durable 


. Oil resistant 
Water resistant 
. Precision molded 


. Permanently resilient 


This spring-loaded valve disc, made of one 
of Armstrong’s many Synthetic Rubber Com- 
pounds, provides a dependable seal under 
heavy-duty conditions. It is precision molded, 
assuring the smooth, true face essential to a 
tight seal. It is specially formulated to with- 
stand constant pounding. It will not deteriorate. 
It resists oil and is impervious to hot or cold 
water. Moreover, the resiliency of this gasket 
insures quiet, efficient operation throughout 
its long life. 

In addition to synthetic rubber compounds, 
Armstrong offers a wide range of other special- 
ized sealing materials. These include cork 
compositions, cork-and-synthetic-rubber com- 
positions, fiber sheet packings, and rag felt papers. 
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®@ Tank strap cushions 
© Composition roll goods—with or 
without fabric back, plain or adhesive- 
coated—vused as glazing strip, bind- 


flooring. 


soundproofing 


MATERIALS AND SPECIALTIES FOR © AIRCRAFT AND AUTOMOTIVE UNITS 


ing tape, cushion pads, and anti-skid 


























This variety of specialized sealing materials, 

coupled with Armstrong’s 33 years’ experience 
in this field, assures you of unbiased recom 
mendations when you consult us about your 
sealing problems. Send complete working 
drawings and details of your specific applica 
tion to us, and we will submit samples of 
gasket materials combining the properties re- 
quired to do the most efficient job. 
Send for Free Booklet—For descriptions of 
Armstrong’s Sealing Materials, see Sweet’s File 
for Product Designers. Or write us for your 
copy of the free booklet, ‘““Gaskets, Packings, 
and Seals.’’ Address Armstrong Cork Company, 
Gaskets and Packings Department, 7105 Arch 
Street, Lancaster, Pennsylvania. 











® Resilient floorings 
® Carburetor floats and other fobri- 


@ Felts for vibration-damping and cated natural or composition cork 


specialties 


ARMSTRONG’S Gaskets, Pachkings, aud Seale 












SLIDE RULES 


A TRADITION OF SKILL 
AND PRECISION 


Never before have so many K & E Slide Rules been wanted 
by engineers for such critically important work. 

You may have had to wait for the K & E Slide Rule you 
wanted. We apologize. We’ve stepped up our wartime 
production tremendously. But in the manufacture of Slide 
Rules haste can be a hazard. The engineer cannot tolerate 
instrumental errors in his equipment. 

K & E Slide Rules are traveling all over the world. They 
have to stand up to all kinds of climates and conditions. 
Only carefully selected materials, experienced skill and 
thorough workmanship are sure to do that. 

That’s why engineers know they can rely on the unvaryin; 
accuracy of a K & E Slide Rule anywhere, anytime. 

You will find Don Herold’s booklet, ““How to Choose a 


Slide Rule” helpful and amusing. Write to Keuffel & Esser Co., 
Hoboken, N. f. 














ay = 


Drafting, Reproduction, Surveying 
Equipment and Materials. 
Slide Rules. Measuring Tapes. 





KEUFFEL & ESSER CoO. 


EST. 1867 
NEW YORK - HOBOKEN, N. J. 


CHICAGO « ST. LOUIS « DETROIT « SAN FRANCISCO 
LOS ANGELES - MONTREAL 
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Right: Boiler room in the plant of 
_ the Whiting Corporation, showing 
two of three pulverizer units feed- 
ing powdered coal to boilers. Link- 
Belt P.I.V. gear speed variators 
enable the engineer to adjust the 
feed to meet fluctuating demands 
for steam. Regulation is instan- 
taneous and precise to a minute- 
fraction of a revolution per minute. 
Efficiency and economy of the plant 
is “immensely improved” since in- 


stallation, states the engineer. 


Sensitive Combustion Control 
to Meet Varying Demand for Steam ‘ 
Achieved with Link-Belt PIV. Gear! 


Close-up view of drive regulator 
moved, showing Link Belt PiLV. To regulate the feed of powdered coal to boilers, in exact 
a eaet relation to load demands, pulverizers built by Whiting 
ory. : eo Corporation rely on Link-Belt P.I.V. speed variators. With 
ggg Po aay A , this all-metal, positive and efficient device, the feed can 
mp dial. ; be set instantly at any point, over a wide range. 


Designers, builders and users of industrial machinery find 
P.I.V. gear units save power, time and material by giving 
quick, accurate timing of machines and processes. Data 
book 1874 gives full details and engineering data. Write 
for a copy, today! 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, 
Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8. Offices, Factcry Branch Stores and distributors in 

principal cities. 9892 





K-BEiig 


POSITIVE INFINITELY VARIABLE SPEED CONTROL 


GEAR 
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Established 1888 


MOTORIZED 
PLANETARY REDUCER 
Horizontal drive. 35 
sizes. Ratios 10 to 
1200:1. % to 75 HP. 
172 RPM to 74 RPM. 





MOTORIZED 
MOTORIZED HELICAL REDUCER WORM GEAR REDUCER 


Horizontal drive. 8 sizes. Ratios 14% Movinente ane vertien! rive. 


11 sizes. Ratios 6 to 65:1. % 
. 3 
ny bgt a to 30 HP. 310 RPM to 25 RPM. 


MOTORIZED 
PLANETARY REDUCER 
Vertical drive. 35 sizes. Ratios 
10 to 1200:1. %4 to 75 H.P. 
<&— 172 RPMto 74 RPM. 


Seemann 





— it 





THE IDEAL GEAR REDUCER FOR 
LIMITED FLOOR SPACE AND 
IS OPERATED ECONOMICALLY 








The design and manufacture of D.O.James 
motorized reducers embodies all the high quality 
of construction of our standard gear reducers. In 
addition to this in-built quality you have many 
advantages — such as compactness, lower cost 
MOTORIZED ——> and elimination of separate supports, thereby 
HELICAL REDUCER saving valuable floor space. D.O.James Motor- 
Vertical drive. 8 , ized Reducers are manufactured to drive up, 


sizes. Ratios 1% to down, horizontally or at an angle. 
9:1. % to 50 HP. 


1458 to 128 RPM. 





Over 57 years makers of every D.O©C.J AMES MANUFACTURING CO. 
type of gear and gear reducer. 1140 We. MONROE STREET, CHICAGO, ILt 
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Alcoa Aluminum tubing and sheet pro- 
vide excellent heat-conducting properties, 
light weight, fine appearance, and long 
life. Furnace brazing joins the tubing to 
the sheet intimately and securely, making 
the assembly quickly and inexpensively. 

What a combination for any manufac- 
turer of refrigeration or air-conditioning 
equipment! 


Men interested in determining 


Taking an aluminum tubing-to-sheet 
brazed assembly from the furnace. 
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It has all the “makings” of a 
refrigerated wall or shelf 


Aleoa Aluminum and brazed assemblies 
like this will do for their products can ob- 
tain metal for experimental purposes. 
We'll tell vou how. Write ALUMINUM 
Company OF America, 2193 Gulf Build- 


ing, Pittsburgh 19, Pennsylvania. 


Pixel 


ALUMINUM 





WHAT NEXT... 


WILL THEY DO WITH THESE 


FIBERS OF now 
GLASS? <5 


NERVE CENTERS of every 
Navy ship are the electrical 
controls and communications. 
A new panel board material 
consisting of laminations of 
Fiberglas Cloth and resin af- 
fords great impact strength 
with electrical resistance. An- 
other new material (for high- 
frequency, low-electrical -loss 
radio and radar parts) is made 
by reinforcing plastics with 
Fiberglas Mat, a thin, light- 
weight, porous web of fine 
glass fibers. 








UNCLE SAM’S FIGHTING SHIPS... from cocky “PC's” 
to mighty “batthke wagons”—use FIBERGLAS* in many 
forms for increased operating efficiency, crew comfort and 
safety. Fiberglas Thermal Insulations, for instance, serve 
as insulation for hulls, magazines, living quarters—and as 
an effective heat barrier around refrigerated spaces. Highly 
efficient, inorganic and firesafe, lightweight and non- 
settling under vibration, Fiberglas Insulation has been 
installed in every fighting ship since it was adopted by 
our Navy several years before the war. 


























Naval architects and engi- 
neers deserve the Nation's 
sincere thanks—for the many 
*‘miracles’’ they have per- 
formed in giving our Navy 
the most efficient and the 
safest fighting ships afloat. 














“FIBERGLAS NC-9 BOARD”...a rigid, 


boardlike material made of glass fibers and 


And just as the unique prop- 
erties of Fiberglas proved 
valuable in making this pro- 
gram a success, so have they 
helped designers and engi- 
neers to improve countless 
other products — in a wide 
variety of applications. 

For more information re- 
garding this versatile mate- 
rial, write Owens-Corning 
Fiberglas Corporation, 1807 
Nicholas Building, Toledo 1, 
Ohio. In Canada, Fiberglas 
Canada Ltd., Oshawa, Ont. 
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THOUSANDS OF MOTORS ana genera- 
tors on U. S. Navy and merchant ships 
are insulated with Fiberglas Electrical 
Insulation Materials —strong _ textiles 
woven of glass yarns made from con- 
tinuous glass filaments. Inorganic and 
unaffected by heat, moisture, chemicals 
and most acids, these tapes and cloths 
provide an ideal base for impregnants— 
improve motor performance and life, 
especially where severe operating condi- 
tions are encountered. 





faced with inorganic and firesafe Fiberglas 
Cloth—provides thermal and acoustical in- 
sulation while serving as a lightweight and 
durable interior finish on hundreds of Navy 
vessels. Portieres of Fiberglas Cloth (used 
in place of doors) and Fiberglas Lagging 
Tape (for covering insulated steam pipes) 
also save weight and add to the firesafety 
of these ships. 





—, 











FIBER 


Buy War Bonda.. for Keeps! 


LAS 


*T, M. Reg, U, S, Pat. Off. 
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Measure of a 
good spring 





~ 
-“—naoaw 


—is the company 

















PC's" 
many a A " ; ‘ 
rt and Schwitzer-Cummins is another great name on the 
the pi long list of Muehlhausen customers. Muehlhausen 
lighl a ep . aliew . . . 
— Springs are one of the quality parts contributing to 
— the famous reputation of this Company’s products. 
ed by 
The use of the right spring is vital to sustain the 
reputation of any company’s products. This is nec- 
— essary today in supplying superior equipment for 
our tanks, trucks, planes, ships, tractors. It will be 
particularly true tomorrow in peace-time applications. 
MUEHLHAUSEN SPRING CORPORATION 
(Division of Standard Steel Spring Company) 
810 Michigan Avenue, Logansport, Indiana 
SCHWITZER-CUMMINS AQUA-TITE SEAL 
SCHWITZER-CUMMINS AND MUEHLHAUSEN ADD QUALITY Four million Aqua-Tite Seals in one year 
is the record of Schwitzer-Cummins. That’s 
id, a lot of seals, and such production called for 
nd a multitude of specially designed Muehl- 
" hausen Springs. Such large volume indicates 
nd the satisfactory performance of this spring- 
vy designed seal on heavy-duty trucks, tanks, 
_ TO SCORES OF WELL-KNOWN PRODUCTS! combat cars, amphibious vehicles. 
3) 
ety 
et To improve product performance, use M UEHLHA USEN 
/ 


Designed 
SPRINGS 
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ACCURACY! 


—EXACTING PRECISION AT 60 POINTS 
ON THIS ZINC ALLOY DIE CASTING 


This zinc alloy die cast speedometer frame must pass 
the critical test of the master gage shown at the right. 
24 plug gages are used in this fixture to check approxi- 
mately 60 dimensions of the casting. When it is consid- 
ered that the specified cast tolerances run as close as 

+ .002” in a dimension of 1.007” between hole centers 
on two different planes, this casting becomes a testimonial 
to the dimensional accuracy of zinc alloy die castings. 

Dimensional accuracy is not the only reason why this 
speedometer frame is die cast. There is no other means 
of production which could achieve such complexity of de- 
sign in one piece. Think of the savings in machining and 


assembling operations—the savings in over-all cost! Fur- 


we wee 7 ee 


a Sa 





thermore, as a zinc alloy die casting this part possesses 
the required strength to assure efficient performance. 

It is this unique combination of advantages which 
make die castings of zinc alloy the most widely used. 
Every die casting company is equipped to make 2in: 
alloy die castings, and will be glad to discuss each of 
these advantages with you—or write to The New Jerse} 


Zinc Company, 160 Front Street, New York 7, New York. 


FOR DIE CASTING ALLOYS 


os — — ~ — od 


oe: 


The Research was done, the ‘Alloys were developed, and most Die Castings are specified rd ‘ 


/HORSE HEAD SPECIAL (niterm duet ) ZI 


a a ne 
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@ These “envelopes” of Alcoa Aluminum 


brazing sheet are automatically formed 
and folded so that they slip together to build 
up the heat exchanger shown below. Dip 
brazing, an operation requiring only a few 
minutes, then joins them 
and the housing into 
a rigid, gas-tight unit. 

When the dip-brazing 
method of assembly re- 


McQuay, Inc., Minneapolis, engi 
neered, developed, and manufac- 
tures the Boeing B-17 Flying 
Fortress’ secondary cabin heat ex- 
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placed the original gas-welding method, as- 
sembly time was cut to a mere fraction. 
Many manufacturers have discovered new 
economies with Alcoa Aluminum brazing 
sheet and the brazing process. Our engineers 
will gladly help you fit 

both into your products. 

ALUMINUM COMPANY 

or America, 2193 Gulf 


Bldg., Pittsburgh 19, Pa. 


changer. Heated air from primary 
exhaust heat exchanger travels in 
one direction, and fresh air for 
cabin heat travels in another. 












































NEW DEPARTURE « DIVISION OF GENERAL MOTORS «+ BRISTOL, CONNECTICUT 
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..+ but Mrs. J. Woofington Smith-Smythe wishes 
she hadn’t had to demonstrate it in just that way. 
Especially since that fundamental fact 7s being dem- 
onstrated in thousands of ways in every phase of 
war and industry. 


For the ball bearing carries the loads on free- 
rolling steel balls—making possible the higher 
speeds, heavier loads and rigidity essential to 
the latest developments in war and industry. 


Wong Rolls Like a Ball... 


That is why over 300 million New Departure 
Ball Bearings are at work in this war. That is why 
designers of new and better machinery are design- 
ing more ball bearings into it than ever before. 


We believe that nothing but the ball bearing has 
so many and varied advantages—in so many 
applications. Particularly when backed by the 
technical skill and experience that goes into 
New Departure Ball Bearings. 


NEW DEPARTURE 


BALL BEARINGS 


3358 
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* Sales Branches: DETROIT « CHICAGO e« LOS ANGELES 


“Precio 


TO USERS OF STRAIGHT CHROMIUM STAINLESS STEEL CASTINGS 


EBANON’S series of straight 
LE chromium stainless steels... 
12% to 30% chromium range... 
are highly valuable wherever their 
physical, machining and corrosion- 
resistant characteristics econom- 
ically meet service conditions... 
and where nickel as an alloying 
element may be objectionable. 

Choice of five alloys in this 
Lebanon group makes possible the 
selection of the right steel for any 
specific service condition within a 
broad general range. Substances 
successfully handled by castings of 


these various Circle () straight 
chromium stainless steels include 
nitro cellulose, nitrated compounds, 
alcohol, ammonia, fruit juices, lubri- 
cating oils, steam, soap, lye, vege- 
tables, fresh water, vinegar, salt 
spray, organic chemicals and acids, 
fused salts, non-ferrous metals and 
certain sulphuric acid solutions. 

Correct selection of alloy for the 
particular service conditions is, of 
course, an essential. This is best 
done through consultation with a 
Lebanon metallurgist or foun- 
dry engineer. 


LEBANON STEEL FOUNDRY AQMR LEBANON, PENNA. 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiss CHAMOTTE) METHOD 


lebanon ALLOY AND STEEL 
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NEW 
BULLETIN 


43) Straight Chromium Stainless 
Steels. Shows Chemical Analyses 
and Physical Properties at a glance. 
Write for free copy today. 


nan an an a an ena a 


l 
1 
I 
I 
Describes all five Lebanon Circle 
l 
| 
I 


Gens can tie Gn Ges Gus en as oe ee oo 


Lebanon Circle © 11. 18% to 20% Chromium; 
-30 Carbon Maximum 


Lebanon Circle © 12. 12% to 14% Chromium; 
12 Carbon Maximum 


Lebanon Circle ¢?) 13. 12% to 14% Chromium; 
.25 Carbon Maximum 


Lebanon Circle (L) 14. 21.50% Chromium; 1% 
Copper; .30 Carbon Maximum 


Lébanon Circle @® 15. 26% to 30% Chromium; 
1.5% Nickel Maximum; .30 Carbon Moximum 


Castings 





eee 


See 


SS 


Mitehhiker with a mission. . . 


This little engine-generator set 
often goes along just for the ride. 
But let a plane crew need any 
auxiliary power, and it goes to 
work. Made largely of Alcoa 
Aluminum, it packs a lot of 
power per pound of weight. 
Already we’re seeing these light- 
weight engines aiding the civilian 
war effort. Chugging away faith- 
fully alongside open manholes, 


they supply fresh air to the men 


below, pump out water, and flood- 
light the work. Alcoa predicts 
a widespread use of such equip- 
ment, made portable with weight- 
saving aluminum. 

Thinking of using aluminum 
sheet on parts like that base? Our 
engineers will gladly assist in 
selecting materials and working out 
forming and assembly operations. 
ALUMINUM COMPANY OF AMERICA, 


2193 Gulf Bldg., Pittsburgh 19, Pa. 


This Andover Auxiliary Power 


Unit weighs only 116 pounds. 
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LENSES ¢o PIPE LINES 







































From Corning’s roaring glass furnaces comes the glass that is used in 
the signal lenses that make air and rail travel safer . . . and in the miles 
of glass pipe lines that help to keep production flowing in so many 
industries. 

Working in cooperation with the Signal Section of the AAR and the 
U.S. Bureau of Standards, Corning technicians have created the color 
standards and specifications to which all railroad signal glassware is pro- 
duced. Millions of lenses, in all standardized sizes and colors, have been 
produced by Corning. 

From Corning Laboratories also came PYREX Brand Glass used in 
the pipelines of chemical, food and drug industries. PYREX Brand 
Glass is highly resistant to all acids except HF, free from corrosion, and 
highly resistant to thermal shock. It has solved many of the major con- 
veying problems of industries where freedom from contamination, heavy 
metal pick-up and corrosion resistance are so important. 

Only Corning has the experience, the research and production facilities 
to create and produce all of the many types of glassware used in these 
and in other widely different applications. 

Perhaps you have a problem in materials that can be solved only 
through the use of glass. Corning Engineers will gladly recommend the 


particular glass from the thousands of formulae their research has de- 





veloped. Corning’s production facilities assure you of economical produc- 
tion of quality’glassware. Write to Industrial Sales Department PE-5, 


Corning Glass Works, Corning, N. Y. 


CORNING GLASS WORKS 
CORNING, NEW YORK 








INDUSTRIAL SALES DEPT., PE-5 
Corning Glass Works, Corning, New York 


Please send me a copy of your Bulletin 842 — 
“Industrial Glass by Corning.” 


Name Title... 
Firm... 
Street. 
City and State. 
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TO + .000025” WITHOUT PRE-SELECTION OF PARTS 


Accustomed to thinking of tolerances in “tenths”? 

Then you can readily appreciate the problems overcome in 
mass-producing this gear-driven metering pump, where vital 
dimensions must be held, not just to ten-thousandths of an 
inch, but to “quarter tenths”! 

Consider these “musts”: undeyiating accuracy of the gear 
teeth...precise thickness and concentricity of the gears them- 
selves...uniform gear-chamber clearances...four holes in the 
side plates located, ground and exactly spaced on a perfectly 
straight center line...lapping to +.000025”. Add to this, 
strict interchangeability of parts. 

Do you wonder that leading engineers frowned on its prac- 
ticability in mass-production...had discarded the principle 
of the geared pump with an “it can’t be done”? 


But W. H. Nichols and Sons is doing it. Engineering its 
production so that strict interchangeability is possible wth 
out pre-selection of any of its parts, Nichols has produced over 
i00,000 of these pumps and is still at it. Called “the most accu- 
rate assembly of commercial parts ever produced’ this pump 
is essential equipment today in 95° of our rayon plants. 

You may never need a rayon pump. What you may need is 
the ability that made it. The same Nichols engineering skill, 
mass-precision methods and production facilities that went 
into the successful development of the Rayon Pump can be 
your answer to an equally difficult manufacturing problem. 

Perhaps yeu have shelved a good idea that “couldn’t be done 
right” Then it’s the job to discuss with “Accurate” Nichols. 
W. H. NICHOLS & SONS, WALTHAM 54, MASS. 


‘Accu efile 


PRECISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS PRODUCTION 
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X-section shows anti-friction Torrington Needle Bear- 
ings as used in No. 600 series of Faultless Industrial 
Casters. This is just one of the hundreds of applications 
of these compact, rugged bearings to industrial equip- 


ment and products. 
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Torrington Needle Bearings Help Industrial 
Trucks Stand Up to Rough Usage 
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Few items of factory equipment get 
rougher handling than industrial 
trucks and other dollies that travel 
endlessly over the factory floors, mov- 
ing tons of materials and finished 
parts from department to department. 
That’s why so many such trucks and 
dollies ride on Faultless Industrial 
Casters equipped with Torrington 
Needle Bearings. 

Though small and compact, Tor- 
rington Needle Bearings are designed 
to deliver top anti-friction perform- 
ance under the most severe require- 
ments. Their long life and ease of 
lubrication help keep all types of in- 
dustrial equipment operating effi- 


ciently...to deliver more output with 
less time out for maintenance. 

You should know about these and 
other Torrington Needle Bearing ad- 
vantages in terms of the equipment 
you design and build! Our Catalog 
32 gives full engineering details on 
Needle Bearing applications to the 
tools and equipment of dozens of 
trades and industries. This useful data 
should be in your files and is free for 
the asking. Write us for a copy today. 

7 
THE TORRINGTON COMPANY 
TORRINGTON, CONN. + SOUTH BEND 21, IND. 
New York Boston Philadelphia Detroit Cleveland 


Seattle Chicogo San Francisco Los Angeles Toronto 
London, England 
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Variable Delivery 
PISTON TYPE PUMPS 








Hydraulically 
Balanced Pintles 






Large Oil Passages Accommodate 
Oil Flow at Minimum Velocity 







Ball Joint Connecting Rods 
impart straight line motion 
to Pistons and transmit 
Hydraulic Power load 






Multiple Cylinders 
Arranged Axially 









Forced Feed Lubrication 
to Connecting Rods, Pistons, 


Valve Plate of Valve Faces and Pintles 


Ball Race Steel, with 
Hydraulically Balanced 
Valve Face Maintains 
Optimum Clearance 
and Minimizes Wear 


















All Working Parts 

















Submerged in 
Continuously Direct Drive at 
Circulating Oil Nominal 
Motor Speeds 
Heavy Duty 
Radial and 
Thrust Bearings \ 
Interchangeable and 
Optional Control 






Mechanism 







Driving Flange Integral 





Floating Universal Joint Shaft does 





not transmit Hydraulic Power load with Drive Shaft ~ 

: ni a . . - 

There Are More Than 5,000 Standardized VICKER$ Corp 
Units For Every Hydraulic Power and Control Function 2 
Pro 
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New Adhesives 
For Built-Up Assemblies 


DR. G. G. HAVENS and GEORGE GORDON 
National Research & Manufacturing Company 


Production and properties of Metlbond adhesives, including design data on shear, tensile 


strength, impact and corrosion resistance, as well as experimental and service test results. 





N RECENT years bolting, riveting, 

soldering and welding have found 

a competitor in plastic joining. Thus 
metals or non-metals can be bonded to- 
gether by a plastic bond, without mar- 
ring their surfaces. In the aircraft in- 
dustry the advantages inherent in plas- 
tic joining have been recognized for 
some time, and considerable research 
by the Consolidated Vultee Aircraft 
Corporation led to the development of 
Metlbond, a method of plastic joining 
in practical use today. 
Metlbonding is suited for the joming 
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of similar or dissimilar materials, such 
as aluminum alloys, magnesium, steel, 


zinc, cadmium, Fiberglas, cotton or 
rayon, plastics, woods, rubbers. While 
there are applications where this 


method of joining cannot compete with 
spot welding or riveting, it has certain 
unusual advantages. In the leading 
edges of aircraft, elimination of rivets 
improves airflow. Where large concen- 
trations of rivets occur, Metlbond may 
cost less. Riveting of certain materials 
such as magnesium or high-tensile 
Fiberglas is usually unsatisfactory; 





aluminum in contact 
are subject to galvanic corrosion. In 
both cases Metlbonding offers a solu- 
tion to the problem. Metlbonds are 
electrical insulators. The elasticity of 
Metlbonding permits the bonding of 
materials with strongly divergent co- 
efficients of expansion. 

A multitude of different rubbers, 
resins and plastics were tried out in 
experiments by Consolidated Vultee. 
Two principal properties were found to 
be mandatory: mechanical strength to 
maintain a bond under heavy stresses, 


magnesium and 
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and elasticity to absorb stresses caused 
by differential expansion and impact. 
Finally a material “M”, basically a rub- 
ber, was singled out. 

Material M is sprayed in several 
layers on the bonding faces, while a 
certain amount of drying is permitted 
after each application. After complet- 
ing the M-coat it is thoroughly dried. 
Curing and bonding of parts take place 
at pressures of at least 100 lb. per sq. 
in, at 330 deg. F. for 30 min. or more. 
However, these pressures were found to 
be excessive for many applications, par- 
ticularly where contact areas are large. 
For this reason another material was 
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introduced, a thermosetting plastic call- 
ed “N” which requires only low curing 
pressures. It is strong, but not very 
elastic. 

The use of these two binders in com- 
bination for the bonding of metals pro- 
duces a so-called quadrabond. In it, 
metal A is coated by a uniform layer 
of M which absorbs differential expan- 
sion and impact stresses. M is follow- 
ed by N which takes up any surface 
unevenness owing to its better flow 
characteristics. A second layer of M 
joins N to the metal face B. All four 
interfaces represent strong bonds and 
have considerable shear strength. The 


quadrabond NM can be produced on 
application of moderate heat and pres- 
sure; the plastics flow and set to pro- 
duce a strong and elastic bond. The 
order of application may be reversed 
giving quadrabond NM, consisting of 
two layers of N placed between M and 
the metal faces. 

In the low-pressure quadrabond MN, 
M is applied in smooth layers up to 
0.003 in. in ten double passes and 
dried as before. Then two or three 
layers of N are brushed on to each 
surface of M. and at a temperature of 
330 deg. F. pressures between 25 and 
1,000 Ib. per sq. in. are applied for 
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30 min. or for 3 min. under pressure 
followed by 25 min. without pressure. 
The shear specimen should pull better 
than 2,500 lb. per sq. inch. 

Low curing pressures establish a 
good bond when ‘an N impregnated 
Fiberglas cloth is used (MNF) instead 
of the N alone. Only 0.002 in. of M 
is painted on the metal. Thirty minutes 
minimum air-drying time and a pres- 
sure of 2 to 100 lb. per sq. in. is applied 
to establishd a firm bond. The clamped 
assembly is finally heated for 30 min. 
or more at 330 deg. F. The advantages 
of this method of joining are the ex- 
tremely low curing the 
absence of oven drying and the small 
amount of spraying that has to be done. 
The disadvantage lies in the slightly 
lower shear values. 

The rubber M can easily be made in 
the form of cured strip or sheet of uni- 
form thickness which used for 
certain applications makes for speedier 
bonding. To produce a quadrabond 
using M as tape or sheet (NMT), the 
required shape is stamped out of the 
cured M-material. Next. the cleaned 
surfaces of the parts or sections to be 
bonded are brush-coated twice with 
N, dried, and the cured M-strips are 
sandwiched between them. The 
pared assembly is put under a pres- 
sure of more than 100 lb. per sq. in. 
and heated at 250 deg. F. for 75 min. 
The assembly should withstand shear 
stresses of at least 1,700 lb. per sq. in. 
Where a small fitting is to be fastened 
to a large subassembly, all bonding 
layers are applied to the fitting. 

Proper cleaning is the key to success- 
ful plastic joining. Without proper 
precautions and observance of the rules 
pertaining to cleaning, poor results are 
obtained. Thorough cleaning in stand- 


pressures, 


when 


pre- 





ard trichlorethylene degreaser is recom- 
mended but if this corrodes the ma- 
terial, other organic solvents can be 
used. Aluminum permits an alterna- 
tive, the bathing of parts in an aqueous 
solution of Oakite #84A for 5 to 1 
min. at temperatures between 180 to 
200 deg. F. with subsequent thorough 
rinsing in running water. Bond faces 
are never touched after cleaning. 
Curing temperatures are adhered to 
within fairly close limits, and all parts 
and jigs are allowed to come up to the 
proper temperature before curing time 
is counted. To facilitate bonding oper- 
ations. corners should be _ tack-riveted 
for lengths in excess of 6 in. This is 
particularly necessary for thin sheets. 
In practice the selection of the pro- 
per Metlbond depends on: (a) amount 
of curing pressure which can be readily 
applied; (b) applicability of Metl- 
hond to both surfaces to be bonded; 


(c) permissible curing temperature: 


(d) permissible operating tempera- 
tures; and (e) the economics of using 


Metlbond tape or spraying. Table | 
summarizes these considerations. 

Special procedures which are at vari- 
ance with the standard methods describ- 
ed have to be followed in the Metlbond- 
ing of certain materials. Some materi- 
als, such as thermoplastics. soften, 
others, such as woods, excrete waxes 
at the curing temperature. Plastics and 
woods can be bonded to a slightly 
roughened sheet of Micarta which in 
turn is joined to the non-metal by a 
low-pressure cement. The complete 
assembly reaches a shear strength of 
3.000 Ib. per sq. in. after clamping for 
two days and leaving for about a week 
without stress. 

When galvanized or similarly coated 
sheets are bonded. the weakest adhesive 


determines the over-all shear strength. 
For instance, the bond between zinc and 
Metlbond and that between Metlbond 
and steel is greater than that between 
galvanizing and steel. Therefore the 
over-all shear strength of Metlbonded 
galvanized sheet steel is low for which 
reason it may be preferable to remove 
the galvanizing before Metlbonding. 





Shear values 
lb. per sq. in. 


Type of Steel 





Carbon steel 3,000 
Oxide finish 2,500 - 3,000 
Stainless steel 3,000 
Cadmium electro plate 2,000 - 3,000 
Zinc plate (galvanized) | 1,500 
Phosphate treated 400 





Bright magnesium can be coated in 
the usual manner. [If its surface is cor- 
roded or treated, the point of juncture 
should be buffed with a cloth wheel and 
rouge, cleaned, and the usual M or MN 
bonding practice followed. Strength 
of 2,000 to 3,000 lb. per sq. in. shear 
can be attained. Rubber can be bonded 
easily to metal by the MN procedure. 
However, N need only be applied to the 
metal, and pressures of 10 lb. per sq. 
in. are adequate. 

An interesting development growing 


out of the Metlbond process is the 
aluminum—Fiberglas composite. The 


Fiberglas is dipped into M and absorbs 
enough plastic to bond easily through 
M coatings to the metal under pressure 
of 100 to 500 lb. per sq. in. Two layers of 
fiberglas with their strands at right 
angles bonded between aluminum sheets 
produce a composite sheet which has 
greater damping properties, better heat 
insulation and tensility than ordinarily 
aluminum of equal cross-section. In 





Table 1— Production Data for Metlbond Application 
































Bond Method of Drying at Room Oven Drying Curing Operating 
Type Application Temperature Requirements 
Thickness of dry | Between At Time | Temp. | Press. | Temp. | Time | Temp. Shear 
layer, in. Layers | Completion| min. | deg. F. | lb. per | deg. F. min. deg. F. Strength 
No. passes/layer of Coating sq. in, Minimum 
r Ib. per 
M N sq. in. 
M Spray _ M: short} 20 min. 20 150 100+ | 33020 20 |—-90+250; 2,500 
0.005 —10 hr. —180 
MN Spray Brush M: short M: alternative, room or oven: 25+ 330-20 20 —90 +250 2,500 
ery hor, 2—48hr. 20 150-180 
MN: 15-20 |MN: 20]/210+-10 
min. 
MNF Spray Tape’ ~ 2 hr. - - 2+ 330-20 20 |—90+250; 2,500 
0.002 Fiberglas (clamps) (120+) 
NMT| M-Tape Brush N: — NMT: | 160-5 | 100+ 225 20 1,706 
varying | 10—15 30 —350 —120 
2 coats min. —90 +160 
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Table I! —Influence of Temperature on Tensile Strength 





Bond 
Type 


Cured at 
Ib. per st. in. 


Tensile Strength in lb. per sq. in. 


at temperature in deg. F. 


~15 160 250 





M 250 
MN 100 


MNF 


25 








1,000 
1,770* 
950 
1,885* 
800 


820 
1,300* 
895 
1,246* 


575 


1,170* 
710* 





*Tested by a different method, other values averaged. 





Table HI — Influence of Temperature on Impact Strength 





Bond 
Type 


Impact Strength in ft-lb. per sq. in. 
at temperature in deg. F. 


75 90 





M 
MN 
MNT 


18.4 
20.7 
10.5 





15.4 
14.5 
13.6 





Average values. 





Table IV —Stripping or Peel Resistance 





Bond 


Type 10 


25 


Average stripping force in lb. to peel )4-in. strip 
at curing pressures, lb. per sq. in, 
15 


100 





M _ — 
MN 8.3 7.2 
NMT 6.8 6.4 
“NMF 10.8 -- 





7.9 
7.6 
6.2 





Table V — Service Performance 





Installations 

Nose wheel mud guard 

Main landing gear strut 
Hydraulic tail turret platform 


Flooring 





In Flight 
158 hr. 
140 hr. 
50 hr. 
102 hr. 


On Airplane Remarks 


7 mo. Bonding Satisfactory 
and intact 
Bonding Satisfactory 
and intact 
Bonding. Satisfactory 
and intact 
Bonding Satisfactory 
and intact 


7 mo. 
7 
144 mo. 


4 mo. 











some cases the Fiberglas composite is 
used without sandwiching it 
aluminum sheets. 


between 


Single shear values of the plastics 
joined 24 ST Alclad increases with the 
gage of the specimen and range from 
2,200 to 3,600 lb. per sq. in. for the 
0.020 and 0.128 in. material respective- 
ly. 
effect of the tensile stress on the thin- 
material effects 
diminished in the heavier sheet. 


This behavior is explained by the 


gage while these are 
Fur- 
ther tests have shown the same relation- 
ship to exist in other materials, such 
as Magnesium and steel. 

The effect of curing time on the shear 
strength of Metlbonds is pronounced 
up to about 15 min. after that period 
the gain in additional shear strength 
is comparatively small. Nevertheless 
all Metlbonds are cured for at least 
30 minutes. 


When in service, the shear strength 
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of plastic joints decreases with increas- 
ed temperature and increases with de- 
creasing temperature. A bond which 
breaks at about 3,200 lb. per. in. 
at room temperature, fails at 1,200 |b. 
at 240 deg. F and at 5,400 lb. per sq. 
in. at —70 deg. F. 

A slight loss in shear strength after 
600 hr. weathering was observed in the 
atmosphere of an accelerated-weather- 
ing unit. Results, however, lie within 


Sq. 


the region of experimental error and 
cannot expressed percentagewise. 
Thermal shocks have little or no effect 
on M MN bonds, as shown 
when samples were chilled overnight 
to —80 deg. F. and then heated rapidly 
to 212 deg. F. 

A wide-area hysteresis loop is ob- 
tained in the first loading and unload- 
ing in shear. Subsequent curves lie 
approximately half-way between upper 
and lower curves of the first cycle, the 


be 


and was 


unloading curves following quite close- 
ly that of the first cycle. 

Life of the plastic bond is practically 
infinite under static loading below 1,000 
to 1,500 lb. per sq. in., depending on 
type of bond. For higher loading it 
varies with ultimate shear stress values. 
All types of bonds show a progressive 
creep up to failure. Creep-rate varies 
linearly with the logarithm of time, ex- 
cept for the period immediately before 
failure, when some specimen creep more 
markedly. Considerable unexplained 
variations occur. Dynamic fatigue life 
with shear stress values. 
When dynamic shear loads are applied, 
asymptotic values are reached at a level 
several hundred lb. per sq. in. below 
that for static fatigue. The following 
dynamic loadings were withstood by 
the various Metlbonds for one year at 
87 cycles per min. 


also varies 


0 to 1,100 Ib. per 
850 Ib. per 
650 Ib. per 
750 Ib. per 


sq. i 

sq. In. 
sq. in. 
sq. in. 

Ultimate shear strength varies inver- 
sely with the time of immersion in 40 
percent aromatic fuel with a final value 
at about one-fourth the original. Vari- 
ous Metlbonds do not differ appreciably 
in their resistance to gasoline. Upon 
drying the plastic bonds nearly regain 
their initial shear strength, the rate of 
loss of strength increasing with tem- 
perature. Salt water immersions causes 
a loss in shear strength which differs for 
various bond types and with the expo- 
sure of cut and uncut faces of the bond. 
No general conclusions can be arrived 
at. Losses range from 0 to 60 percent 
of shear strength with exposure to salt 
water for two weeks. 

Tables II, III and IV show the effect 
of temperature on tensile and impact 
strength of the different Metlbond types, 
and the effect of curing pressure on 
peel resistance. While the values given 
for tensility show a definite trend to 
greater strength at lower temperatures, 
impact data do not permit any definite 
conclusion. The stripping or peel re 
sistance is greatest in NMF although 
this bond requires only low curing 
pressures, 

In comparing subassemblies of Metl- 
bonded construction with riveted parts, 
it was shown that a Metlbonded shear 
beam failed in the stiffener attachment 
when subjected to a shear load of 
14,600 Ib. sq. in. or 65 percent of the 
shear load carried by the riveted beam. 
In this test, load was applied through 
a hydraulic jack and care was taken 
to have the beam react in one direction 
only. 

Bolted strips reinforcing 
the of plywood failed under 
190 Ib. in shear by local crippling 
while a Metlbonded strip collapsed # 


aluminum 
edges 
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Nut plates for assembly in a bomber required two rivets 
each in the past. Faster and more economical installations 
are claimed with adhesives in this application. 


a whole under 460 lb. Strips were sup- 
ported on one end and shear stressed. 

The leading edge of an airplane was 
Metlbonded to secure ribs and formers 
to the skin. The 14-in. span specimen 
was attached to a test jig. In a com- 
pound stress test it was exposed to 300 
deg. F. and compression loading up to 
100 percent of design ultimate. This 
load represents the chordwise pressure 
distribution for a high angle of attack 
condition at 226.5 m.p.h. No failure 
was recorded when held under these 
stresses for 2 hr. at elevated and 40 hr. 
at room temperature. M failed in the 
metal under 170 and MN under 160 
percent of design ultimate. The com- 
bination of 100 percent loading and 300 
deg. F. is somewhat more severe than 
conditions encountered in flying would 






warrant, even when heat-deicing equip- 
ment is employed. But Metlbonded 
leading edges were shown to be struc- 
turally. satisfactory for use on planes 
and capable of withstanding loads under 
extremely severe conditions. 

Meltbond was not impaired by differ- 
ential contraction of stee] and aluminum 
when the joint between a thin aluminum 
skin of an aileron leading edge and the 
steel counterbalance was tested by cool- 
ing the part to —50 deg. F. for 24 hr. 
In a subsequent torsion test, torque 
was applied through the center line of 
the front spar. The specimen was able 
to withstand 104 percent of design ulti- 
mate torque stress of 3,600 in.-lb. for 
about 2 min. before failure. 

Web material of Metlbonded glass 
fabric was 2.74 times as strong as an 





Table VI—Sound-Damping Properties of Fiberglas-Aluminum 








Composite 
Avg. Attenuation Avg. Attenuation 
2,600 — 9,000 50 — 2,600 Weight 
Panel cycles per sec. cycles per sec. ib. per sq. ft. 

in decibels in decibels : 
Plain Al 45.3 24.3 0.550 
2-layer. 48.7 24.5 0.544 
}-layer 48.4 25.1 0.624 














Table Vil—Thermal Conductivity of Fiberglas-Aluminum 








Composite 
Pons Thermal Conductivity Density Mean Temperatures 
BTU/in./hr./sq. ft./ deg. F. Ib./eu. ft. deg. F 
Plain Al 1,460 177 150 
2-layer 3.25 173 150 
i-layer 3.85 130 150 














lest performed at 150 deg. F. 


——— 
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A specimen leading edge of an aircraft wing was assembled 
at Consolidated Vultee by adhesive bonding instead of rivet- 
ing. Rig shows method of loading an experimental section. 


aluminum web of equal weight, if de- 
signed to react only to unidirectional 
static loads, and 1.37 times, if designed 
for a reversal of loads. These tests, per- 
formed for tension field shear beams, 
showed that slightly heavier stiffeners 
are necessary which would affect given 
ratios somewhat. Conversely, beams of 
equal weight would be more flexible if 
made of fabric glass than of aluminum 
web. 

A Fiberglas-aluminum-sandwich plate 
stringer failed in primary bending at 
11,200 Ib. per sq. in. and buckling load 
was 4,500 lb. per sq. in. The sandwich 
consisted of two 0.012-in. alclad (24S- 
T81) sheets with a core of two unidi- 
rectional layers of Fiberglas. Fiber 
directions were at right angles, both 
layers cut on the bias and bond was 
established through M. A_ built-up 
channel was attached at the center line 
of the specimen to the stringer. Aero- 
dynamic noise reduction of a two-layer 
Fiberglas-aluminum composite was 
about 3.4 decibels more than that of a 
plain Alclad panel of the same weight. 
This compares with 19.2 decibels noise 
reduction in a soundproof layer weigh- 
ing about 0.25 lb. per sq. ft. The two- 
layer material weighing 0.544 lb. per sq. 
ft. is the equivalent of a plain panel 
weighing about 0.80 lb. per sq. ft. as 
to sound attenuation in the frequency 
range between 2.500 and 9.000 cycles 
per sec. The three layer composite 
tested only 1.4 decibels better than the 
theoretical value for the plain panel of 
the same weight. In vibration damp- 
ing tests, the Fiberglas-aluminum sand- 
wich was found less efficient than the 
type of mica deadener sometimes used 
on aircraft panels. Damping and heat 
conductivity compare as shown in 


Tables VI and VII. 
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Changes 


MAX 





ANUFACTURING bottlenecks that began to develop 
in 1940, plus the need for maximum production 
speed with minimum material and manpower, 
impelled the Ordnance Department to adopt an intensive pro- 
gram of redesign to save materials and speed production. 
Machine tools were critical; there was a surplus of stamp- 
ing presses. Forging capacity was being used to the limit; 
die castings and sand castings were more readily obtainable. 
Copper was scarce, aluminum and steel almost equally so. 
Everything possible had to be done to conserve materials. 
































Speed Ordnance Production 


Chief, Engineering Section, San Francisco Ordnance District 


in Design 


SALKIN 


Scrap produced in manufacturing operations was to be held 
to a minimum and thereby avoid losses of metal and to make 
unnecessary the transportation of the original metal to the 
plant and the scrap back to the mill. 

A review of the accomplishments of the redesign program 
of the Ordnance Department shows that most of the redesigns 
were developed to take advantage of the economies made 
possible by one or more of the following manufacturing 
methods: die casting, stamping, brazing, spinning, resistance 
welding, powder pressing and plastic molding. 









Procress that had been made in the’ made were of the o 
development of high-strength die cast- die costs were la 




















die casting process made possible the jigs, fixtures and 




















tor heeause quantities of pieces to be though they could 








REDESIGNS FOR DIE CASTINGS 








rder of millions. The nomically by machining from bar stock. 
rgely offset by the Principal economies effected by die 


ing alloys and improvements in the materials and time required to make casting include elimination of machin- 


special tools if the ing operations and the practical elimi- 


redesign of many parts to be made by part were originally a machined piece. nation of scrap losses. In some instan- 
die casting. The scarcity of screw machines also ces it was possible to replace an assem- 
Die costs were not an important fac- impelled the redesign of parts even bly of several parts by one die casting, 


be made more eco- thereby also saving assembly time. 
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SO SUCCESSFUL has been the redesign of 
ordnance parts to be made as stampings 
that this method of manufacture is 
usually given first consideration. Steel 
strip and sheet costs less than compar- 
able bar stock, hence there is a direct 
saving in changing from machined parts 
to stampings. Stamping presses give 
a high rate of production and the oper- 


REDESIGNS FOR STAMPINGS 


ator does not have to be a skilled work- 
man. 

Usually when the part is redesigned 
from casting or screw machine product 
to stamping, considerably less weight of 
material is required and less scrap is 
produced, The sheet used may be brass, 
aluminum, magnesium, carbon steel, or 
alloy steel, the tools being the same 


regardless which metal is used. Usual. 
ly the dimensional accuracy of the part 
as it comes off the press is satisfactory. 
If not it can be given a coining or siz- 
ing operation. 

It is interesting that the impetus to 
redesign parts to be made as stampings 
arose from scarcity of machine tools 
and the surplus of press capacity. 
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COMMERCIAL INTRODUCTION of reducing: 
atmosphere furnace brazing made _ pos- 
sible the rapid and economical assem- 
bly of stamped, machined, cast, or 
forged parts without the use of threads 
or fastenings. The brazed joint is 
strong and gas tight, and requires no 
cleaning or trimming after coming 
from the furnace. Steel parts come out 
of the furnace clean and bright because 
the reducing atmosphere reduces the 
oxides or rust on the surfaces. Furnace 
temperatures are relatively low, hence 
thin-walled sections do not warp. 

The brazing material is either copper 
or silver alloys. Materials that can be 
brazed include steel, copper, brass and 
aluminum. 

Machined parts can sometimes be re- 
placed by an assembly of standard size 
tubes or rods plus stampings or simple 
machined or forged pieces. All of the 
joints required are brazed at the same 
time in one pass through the furnace. 

(Continued on next page) 
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Changes in Ordnance Design (continued ) 





APPLICATIONS OF RESIST ANCE WELDING 





RESISTANCE WELDING has been so widely 
adopted by the Ordnance Department 
that there is scarcely a major component 


or assembly without some application O.266'e| | ba---1,36"- a4 


of spot or seam welding, butt resistance 
or flash welding. 


wi eS 
VIAMNPeA AISK 


Resistance welding £ bar 





is used extensively in the manufacture 
of ammunition cans, ammunition boxes, 
bomb bodies, assembly of fins on mortar 








shells and base covers on forged shells. 
Welding-nuts and welding-bolts obtain- am 
able in standard sizes offer many pos- 
sibilities for savings. Seam welding is 
particularly adaptable to thin metal 
sheets and has been used extensively 
on ammunition. Bosses, projections, 
handles, studs, brackets, and pins can 
be welded to stampings, the assembly 
often replacing a machined casting. 











Resistance we/d 


Flanged parts are often 
more economical when 
designed this way instead 
of machining from 
bar or casting 

















Weld bolt and 

weld studs are 

often economic: 
al to use 


Projection welded reinforcing 
pad for added thread grip.A 
weld nut with clearance hole 

in main stamping could also be used 











APPLICATIONS OF CASTINGS 





IT SHOULD NOT BE INFERRED that other 
methods of manufacture have entirely 


4 holes at 90deg. 





a 





displaced castings. To the contrary, a 





number of ordnance items formerly 
made as stampings or on automatic 
screw machines are now produced more 
economically as castings. Shown here 
are a number of parts now made as 
malleable iron castings. 

Malleable iron castings are superior 
in shock resistance. Thin sections can 
be punched. Often the piece can be 
coined to close dimensional tolerances. 
thereby avoiding machinging opera- 
tions. The material machines readily. 
Malleable iron castings can be fitted 
against rough or irregular surfaces by 


Originally sheet stee! 
More economical in 


Bar stock 
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Even small malleable iron castings 
may be more economical! than 
machining the part from bar stock 
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drawing together with bolts or rivets. 

In some designs, such as rings, their 
manufacture by stamping produces a 
high scrap loss. 








— 32 
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A malleable iron casting is 
more economical than this 


welded assembly 











OTHER DESIGN CONSIDERATIONS 


MANY OTHER EXAMPLES could be cited to show how produc- 
tion methods, in addition to those mentioned, have made great 
savings in the manufacture of ordnance materiel. A great 
deal of work has been done in the development of designs 
to be made of both molded and laminated plastics, plastic 
impregnated materials, laminated and plywoods, fiber glass 
and many other materials. 


Great progress has been made in powdered metal pressing 
thus making possible entirely different types of design. Pro- 
ducible to close dimensional tolerances of the order of plus 
or minus 0.001 in., in pieces weighing as much as 100 Ib., 
they make possible economical design features not obtain- 
able otherwise. As porous bronze bushings, their use may 
solve difficult lubricating problems. Using powder mixtures 
they can be made to possess combinations of physical prop- 
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erties not obtainable by any other means. Tensile strengths 
as high as 60,000 lb. per sq. in. are common. Shapes diff- 
cult to machine can be produced economically. 

Progress in the manufacture and processing of tubing has 
greatly expanded the use of tubular constructions. Ends of 
non-ferrous tubes can be spun shut on the ends on an 
ordinary lathe, drill press or other spindle type machine. 
The operation is done cold, the heat generated in spinning 
bringing the metal to the plastic state and causing it to flow 
together to form a solid closed end. Cylinders closed at one 
or both ends and capable of withstanding high pressures 
are made by this process. 

Tubes are now obtainable tapered on the outer or inner 
diameter, in stepped diameters, with walls thickened at 
the ends, and in practically any shape of cross-section. 
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NEW DESIGNS 


of Present and Postwar Produets 
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echanical Interlocks Prevent Damage 





In New Two-Cyele 


Reversing bevel gear 
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Marine Diesel , 














biffer- 
ential 


Spider SAFETY INTERLOCK DEVICES which prevent damage under operating conditions are a 





feature of the Type TSM, two-cycle, marine diesel engine designed by the Nordberg 
Locked in Position by 


Pct ced Rntlar Manufacturing Company. The barring gear is protected by a mechanical interlock 


which will not allow engagement unless the control lever of the engine is in “stop” 
position. When the barring gear is engaged, the control lever cannot be moved. Inge- 
[ nious pneumatic controls operate a differential which reverses the camshaft from 
Differential “astern” or “ahead” operating positions. Shaft which operates the pneumatic valves 


gear Ger = atrive gear . a . sim ow . 
controlling camshaft position, includes a sliding reverse cam unit interlocked with the 


Differential Gear Train Drive camshaft movement. This interlock prevents movement of the control lever to the 
“start” position until the camshaft has come to rest in the correct position for “ahead” 
Camshaft is driven through a or “astern” operation. A release lever on the control stand must be operated before the 
differential. The differential is 
driven from the crankshaft 
through an idler gear at crank- 
shaft speed. With the differen- 
tial spider locked, the bevel 
gear. attached to the differential 
drive gear, then drives the differ- 
ential pinion gears which in turn 
drive the camshaft through a 
ersing bevel gear. Shifting 


“ 


control lever can move from the “start” position to the “fuel” position. Thus the 


operator must pause to allow engine to run on air before fuel enters the cylinders. 


camshaft from “ahead” to 
istern” position is done by ro- 
lating the differential spider 


with the differential drive gear 





and bevel held stationary. Ro- 
tat of the differential pinions 
cause the reversing bevel gear to 
the camshaft through the 





required 108 deg. Differential 
spider is positioned by a locking 





Cal which also locks it during 
operation. 
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(Right) A single lever located at a stand on 


the forward camshaft side controls engine 
operation. A release lever prevents the control 
lever from being placed on “fuel” without a 
pause on the “start” position. 


Barring gear (below) cannot be engaged 
until the control lever is in the “stop” position, 
as at no other time can the control lever engag- 
ing pin travel a sufficient distance to allow the 
disengaging lever to move the interlock plate to 
clear the barring gear. With the control lever 
in “stop” position the disengaging lever can 
move the interlock plate so that the barring 
gear will contact the driven gear after removal 
of drive pin. By means of a handwheel the 
barring gear is brought into driving position 
and the drive pin is engaged in the drive pin 
hole. The disengaging and control levers can- 
not be moved until the barring gear has been 
disengaged, since the interlocking plate prevents 
movement of the disengaging lever and the con- 
trol lever engaging pin. 
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Rotation of the camshaft through 108 deg. moves the _ shaft, as the camshaft is rotated to its correct position. When 
differential spider and reverses the engine. Controls and the camshaft reaches correct position the astern reverse cam 
interlocks safeguard this operation. When reversing rota- has moved sufficiently to clear the tappet of the ahead to as 
tor the engine the control lever is moved toward the tern reverse valve, stopping the air flow to the reversing pis 
a position but is blocked from reaching the “start” ton and allowing the control lever to be pushed to the “start” 
pm n by the astern reverse cam which is in contact with position. The astern starting cam then contacts the tappet 
the tappet of the “ahead” to “astern” reverse valve. The of the starting pilot valve. This action vents pipe B moving 
ahead to astern reverse valve then allows air from the start- the automatic starting valve downward. Air from the start- 
- 
ing tank and pipe A, to move the reversing piston downward, ing tank then enters the cylinder head starting valve. The 
‘hus rotating the differential spider, which in turn rotates the starting air cam now operates the starting air timing valve 
‘amshaft. A shaft, attached to the differential spider through which opens the cylinder head starting valve. Thus the engine 
“shitt roller, slides the reverse cam unit along the control — starts running on air. 
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PRESENT AND POSTWAR PRODUCT DESIGNS 
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EASE OF CLEANING is the principal require- 
ment of all machines for processing food- 
stuffs. 
their 


The Cherry-Burrell Corporation in 
Viscolizer have accomplished this 
through simplified design and the use of 
stainless steel for all parts in contact with 
the product. Homogenization takes place 
as the product is forced, under high pres- 
sure, through an orifice. Three plungers, 
in a cylinder block, are cam 
Cam is connected to an electric 
motor through a set of twin-helical reduc- 


tion gears and a v-belt drive. 


mounted 
driven. 


Plungers 
are kept free of sugar and other substances 
by water supplied through a header and 
drip cock. and 
maintained by a split-flow valve attached 
to the cylinder block. 


Pressure viscosity are 


Cylinder bloek is machined from a solid 
billet of stainless steel. All passages are 
accessible for brushing and inspection. No 
internal threads are used and al] surfaces 
are highly polished to eliminate any tool 
marks. Cylinder assemblies are fastened 
to block with removable tie rod_ bolts. 
Packing of the plunger is readily access 
ible and can be sterilized for re-use, thus 
eliminating a source of contamination 
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Split-flow valve can be completely disman- 
tled and all parts thoroughly washed and steri- 
lized. During operation the product is forced 
under high pressure, through the opening be- 
tween the valve plug and seat. The product 
is homogenized by the shearing action be- 
tween the valve and seat and an impinging 
action which occurs as the liquid traveling 
at high speeds, is discharged against an im- 
pact ring. Homogenization is completed by 
the impact of the twin streams meeting in the 
mixing chamber. 
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Helical gears, of opposite cut prevent any side thrust on the drive 
assembly. Gears are lubricated by dipping into oil in the crank- 
case. Crossheads and wristpin bearings are lubricated from a reser- 
voir, located over the crossheads, which is filled by oil thrown off by 
the gears. Roller bearings on the input drive shaft run submerged 
in oil while the roller bearings on the crankshaft are lubricated by 
oil carried up by the gears. 
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Redesign improved the ap- 
pearance and gives a com- 
pact design in a magnetic 
comparator manufactured by 
the General Electric Com- 
pany. The redesigned unit 
has a sloping front panel. 
Graduated dial plates on the 
sensitivity and balance con- 
trol rheostats allow duplica- 
tion of settings. Receptacles, 
for power and test fixture 
connections, are at the rear 
of the unit to permit a clear 
view of the indicating instru- 
ment. A “power-on, power- 
off” indicating light is also 
included. Unit is carried with 
luggage-type handle. 
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Automatic Unit Replaces Four Machines 


A SINGLE MACHINE that can drill, countersink, 
select the proper rivet for correct stack thick- 
ness and feed and head the rivets has been 
designed and developed by the General En- 
gineering Company. Called the Drivmatic, the 
entire sequence takes place automatically 
with one depression of the foot switch. Work 
can be stopped at any point of the drilling 
operation and the cvcle started over. All 
operations are electrically interlocked so that 
the machine stops automatically if any part 
fails to reach its proper location. Air streams, 
at the proper times, clear the drilled chips 
from the work surface and lower anvil. 


Pedestal control box carries a 4-point 
selector switch giving the following opera- 
tions. (1) full automatic, (2) rivet only, 
(3) drill only, (4) drill and place rivet. Up 
to 5 lengths of rivets of the same diameter 
can be handled at one time. When a differ- 
ent diameter rivet is used only three small 
parts need be changed, in addition to the rivet 
feed device. 
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Control Positions Electric Motor Shaft 
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Continuously variable control of 
the shaft position, in rotation, of a re- 
motely located electric motor is ob- 
tained by a device developed by the 
Remote Control Division of the Ameri- 
can Type Founders, Inc. This is a non- 
synchronous follow-up control with a 
repeat back indicator for positioning 
the shaft of a reversible motor to any 
point of any revolution. Now in war 
service, this device will have numerous 
industrial applications since the control 














mechanism permits the operator to ad- 
just the position of the reversible motor 
to an accuracy of 1/100 deg. of the arc. 
Movement of the control] knob causes a 
brush, connected to a two segment disk, 
to open one relay and operate both 
transmitter and receiver motors. As the 
transmitter motor rotates it drives the 
two segment disk to make the relay con- 
tact when the brush again reaches the 
neutral position. The receiver motor 
drives a potentiometer which records its 
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Device Prints and Laminates 


Cellulose Tape in One Operation 


nga OF CELLULOSE TAPE and laminating it to another tape in 

single operation, is accomplished in a device manufactured by 
the Topflight Tool Company. This tape printer is unique in that 
it includes a dispenser as well as a rewinding unit which enables 
1 operator to print a supply for future use, or immediately dis- 
Numerical type-rings are of rubber mov- 
Printed cellulose tape is used for marking parts and 
wire terminals and is laminated to protect the printed tape from 
ind materials such as oil, gasoline and salt water. 





position on an indicating meter in the 
contro] unit. Other indicator devices, 
such as Selsyns, have also been em- 
ployed. Rotation of the output shaft 
over an unlimited range is obtained 
when the control knob is given a quick 
twist and the knob and split ring con- 
tinue to rotate in unison. As the output 
shaft reaches the desired position the 
knob is arrested by manual means, and 
the shaft stops when the brush reaches 
the neutral position. 
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hock Absorber Added To Truck Seat 
Smoothes Out Ride 


A VARIABLE-RATE COIL SPRING and a double-action shock absorber are used in truck and 
tractor seats manufactured by the Monroe Automotive Equipment Company. This construc- 
tion levels off the ride even when the vehicle goes over rough ground or hits obstructions. 
The variable-rate coil spring reacts equally to heavy and light passengers. Seat position 
in trucks is maintained by long auxiliary springs in connection with the shock absorber. 
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Spray Painting Light and Heavy Materials 
Accomplished by Air-Driven Pump 


DISPENSING a wide variety of materials from paints and lacquers to heavy 
materials such as cement coatings and caulking compounds, the Versatal 
pump manufactured by the Industrial Alemite division of Stewart-Warne1 
Corporation operates from an air driven pump instead of the conventional 


type “pressure pot” spray paint apparatus. Material is delivered from the 
pump at pressures 44% to 51% times the pressure of the air introduced to the 
pump. Hoses several hundred feet in length can be used. Container can be 
reloaded without interrupting painting operations. An automatic agitator 
maintains an even material mixture without the aid of mechanical devices. 
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PRODUCT ENGINEERING EDITORIAL 





Prizes For New Design Textbooks 


RESENT college textbooks on machine design are inadequate and out of date. Wartime 

progress has brought forth many new theories and design concepts. These and new mate- 
rials and new or improved production techniques must be presented thoroughly in the text- 
books if the engineering graduate is to be properly qualified to take his place in industry. 


Another common fault in available textbooks is that they fail to give a true picture of 
the art of designing. Students are led to believe that formulas are exact. Little or no atten- 
tion is given to the many influences that cause a wide divergence between the actual and the 
theoretical. The simple formula, unit stress equals load divided by cross-sectional area, is 
usually presented as an exact equation. Nothing is said about the half-dozen or more condi- 

sort tions such as eccentric loading, notches, holes, surface roughness, cold-working, size effect and 
mass effect in heat-treatment, that alter this relationship significantly. 


Tremendous interest would be added to machine design textbooks if actual design fail- 
ures were illustrated and explained. Pictures of parts that had been designed and made as 
both castings and welded constructions could be used to emphasize fundamental design con- 
siderations. Every design principle could well be illustrated by pictures of actual parts or 
products. 





Recognizing the pressing need for a modern college textbook on machine design, the 
James F. Lincoln Foundation has offered an award of $5,000 for the best manuscript as 
judged by a selected jury. A second award of $3,000 and a third of $2,000 is also offered. 
lowered On page 348 are given further details of this contest. 


The James F. Lincoln Foundation is to be highly commended for this splendid contri- 


git ' ' ;' ; 
bution to the furtherance of engineering education. It is hoped that many engineers, as well 
y as college professors, will take advantage of this opportunity. In fact, the design engineers in 


industry are in a peculiarly favorable position to create the type of textbook needed. From 
the fund of their experiences they are well aware of the facts that must be emphasized. They 
can present both the pitfalls to be avoided and the constructions that have proved successful. 
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Effect of Bead Contour 
On Fatigue Life of Arc Welds 


GEORGE W. HARVEY and HARRY CAMPBELI 


Research Staff, Solar Aircraft Company 


Fatigue failures were found to occur in are welded lap joints of stainless steel after 


short periods of service. 


radius at the foot of bead had low fatigue life. 


hydrogen produces a more gradual slope of the weld bead 


AILURES of are were 

found in some large flat areas 

of the outlet sections of stain- 
less steel (Type 321) aircraft exhaust 
manifolds after relatively few hours of 
service. An investigation was made by 
engineers of the Solar Aircraft Company 
to determine if the source of trouble 
could be traced to welding practice or 
metallurgical factors. ’ 

The metallurgical differences of welds 
made by oxyacetylene and arc proc- 
esses were first studied. No significant 
differences were found, thus eliminating 
the processes from extensive considera- 
tion through the remainder of the study. 
The second phase of the investigation 
was to determine the influence of the 
weld geometrical configuration upon 
the fatigue life of the welded joints. 


welds 


Test Procedure 


Samples of oxyacetylene and are 
welds were prepared from 100 ten by 
ten inch sheets as shown in Fig. 1. Top 
pieces were 0.063 in. and bottom pieces 
were 0.053 in. thick. From these test 
pieces, fatigue specimens were made, 
as shown in Fig. 2, along with standard 
tensile specimens. Fatigue specimens 
were polished on a fine wheel, a dis- 
tance (A), Fig. 2, on the edges with re- 
sulting fine scratches parallel to the 
long dimension." All fatigue specimens 
were carefully flattened, degreased, 
annealed five minutes at 1,950 deg. F., 
and air-quenched. 

Static tensile tests were made of 20 
arc and 19 oxyacetylene welded test 
specimens. Failure of 7 are and 1l 
oxyacetylene specimens occurred in the 
weld. Twenty-one specimens failed in 
the parent metal. The average tensile 
values were 81,000 lb. per sq. in. for 
the arc-welded specimens and 70,000 
lb. per sq. in. for the oxyacetylene- 
weided specimens. : 

Fatigue tests were run on a magnetic 
vibrator, shown in Fig. 3, attached to 
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Weld beads having an abrupt change of section or sharp 
The rewelding of beads by atomic 


and incréases fatigue life. 














Fig. 1—Bottom side of a typical test piece to show that weld has pene- 
trated the lower sheet and is of good quality even though slightly oxidized. 


a 60 cycle power line, with an electric 
counter to record the cycles. A mag- 
netic rider, shown in Fig. 2, was at- 
tached to the test specimen to tune it to 
120 cycles per sec. Fatigue specimens, 
were tested with three 
(1) beads as custom- 
arily made in production welding. (2) 
beads rewelded by atomic hydrogen to 
wash out the sharp radius at the foot 
of the bead and produce a more grad- 
ual slope. (3) beads ground to a 
gradual slope before annealing. 
Specimens used in the fatigue tests 
were 44 arc and 45 oxyacetylene welded 
joints. Specimens of the type of bead 
representative of production were found 


shown in Fig. 4, 
types of beads: 


to fail at fewer cycles since the contour 

of the weld on this type of joint gave 

a high stress concentration factor. The 
. 


highest number of fatigue failures of 
arc and oxyacetylene welds with convex 
beads sharp at the foot occurred be 
tween 0.45 and 0.65 million cycles. Are 
welds smoothed at the foot by atomic 
hydrogen had the largest number of 
failures at about 1.3 million cycles. A 
specimen with the reinforcement ground 
off concave ran 28 million cycles with- 
out failure. 


Effect of Bead Contour 


From the observations made it can 
be assumed that little difference occurs 
in the fatigue life of arc or oxyacety- 
lene welds as such, compared to the 
differences resulting from geometry of 
the weld bead. This was brought out 


in test results which indicated low 
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Fig. 2—Schematic arrangement of fatigue test specimen, 
longer clamp and magnetic rider. The magnetic rider 
can be raised or lowered to tune the test specimen to 120 
cycles per sec. 


Fig. 3—Fatigue test specimens. (A) Production oxyacety- 
lene welds. (B) Atomic hydrogen rewelded samples. 
(C) Atomic hydrogen rewelded and ground arc welds. 


Fig. 4—Magnetic vibrator used to test fatigue specimens 
is operated by 60 cycle a.c. An electric counter is used to 
record the number of cycles during each test. 





values of fatigue life whenever there 
was an abrupt change of section or a 
sharp radius at the foot of the weld 
bead. Most arc welded beads showed 
an abrupt change of section, while 
oxyacetylene beads had a more gradual 
slope. 

Although these are welds showed 
higher tensile strength and ductility 
than the oxyacetylene welds they show 
no such relative merit when subjected 
to vibrating stresses, under conditions 
where the maximum bending moment is 
at the foot of the weld. No iap weld 
should be loaded to high bending 
stresses at the weld where this kind 
of vibratory load is to be encountered. 
Low bending load at changes in section 
and at the roots of all welds should 
be insured by correct design, careful 
welding and the control of the weld 
bead contour. The use of atomic hydro- 
gen réwelding, to change the shape of 


it can 

occurs 

yacety- 

to the 
the arc weld contour, appears to be 
a satisfactory selution to the problem of 
increasing fatigue life. 
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Shear and Tension Loads 


On Countersunk Bolts and Screws 


T. RIEBEN 


Structural Test Engineer, Boeing Aircraft Company 


Discussion of allowable shear loads in single and double-lap joints, the effect of bolt 


or screw head bearing in tension, and allowable tension loads on nuts. Results are 


presented in tabular form and an analysis is made of the types of countersunk bolt 


and screw failures. Preliminary data was reported in January Product Engineering. 


HEN conventional design data 

was used, Boeing engineers 

found that countersunk bolts 
and screws failed at loads well below 
the design calculations. Preliminary 
tests had indicated the superiority of 
recessed head countersunk bolts and 
screws. Slot position, in relation to the 
direction of load, determined the allow- 
able load for countersunk bolts or 
screws of the slotted head type. How- 
ever further test work indicated that, in 
the case of Phillips recessed head bolts 
and screws, head orientation had no ef- 
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Fig. 1—Curves for the conversion of 
Rockwell hardness readings to indi- 
cated tensile strength. 


Fig. 2—Comparison of 50 and 100 
percent head bearing of countersunk 
head screws as tested in tension. 











100 percent 











fect upon their ultimate load carrying 
ability. It was therefore decided that 
future tests would be limited to bolts 
and screws of the recessed head type 
and that an investigation of nuts would 
also be included in the test program. 
Realizing that all bolts and screws 
used in these tests would be heat-treated 
and variations in tensile strength would 
occur within the specified heat-treat- 
ment range, it was decided to correct all 
results to the minimum heat-treatment 
specified. Nuts were not to be corrected 
for heat-treatment variations since U. S. 
Army specifications do not require a 
reduction to standard properties but re- 
quire only that the nuts, of a given size 
and material, carry a stipulated load. 
Corrections for heat treatment were 


made by checking the Rockwell hard- 
ness of each bolt or screw. Using curves, 
shown in Fig. 1, it was possible to con- 
vert all Rockwell readings into the in- 
dicated tensile strength of the bolt or 
screw by the use of the following 
formula: 


U.X T. 


s 


Corrected ultimate = 


Where: U; = test ultimate. 
T, = minimum heat-treatment 
tensile strength specified. 
T; = indicated tensile strength 


(from Rockwell hardness). 


It was also decided to include the 
effects of plate thickness in lap joints, 
shape of head recess, percent of bolt 


Sipe Pela ea 


i fae =a 2 ie 
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Side view loading block 


(A) 


Material: 3140 stl. ht 
Holes drilled to size noted 
Tolerance on holes £0.00! 


Fig. 3— (A) Test 
(B) single-lap joints: 





180000-200,000 a7 


assemblies 
(C) double-lap joints. 











for direct shear; End view 
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Table I — Ratio of Plate Gage to Bolt Head Thickness Determines Type of Failure 
Of Phillips Recessed Head Countersunk Bolts Used in Lap Joints 

















No or Bok t = gage of plates, in. 
Bolt ag s Single-lap Joints Double-lap Joints 
in. — Aluminum Plates Steel Plates Aluminum Plates Steel Plates 
(B) s t/B t t/B t t/B t t/B 
-->. 

%s 0.086 0.188 2.186 °* 0.094 1,093 0.102 1.186 0.050 0.581 

y% 0.104 0.250 2.404 4 0.125 1.202 0.125 1.202 0.062 0.596 

Bg 0.122 0.312 2.557 0.156 - 1279 0.156 1.279 § 0.073 0.593 

% | 0.140 0.375 2.678 0.188 1.343 0.188 1.343 | 9.004 0.671 

Ke 0.158 0.562 3.556 0.250 1.582 0.270 1.708 | 0.125 0.791 

ym 0.176 0.625 3.551 0.312 1.772 0.312 1.772 { 0.156 0.886- 

%e - 6,194 0.750 3.865 0.312 1.608 0.375 1,932 0.188 0.969 

rs 0.212 0.750 3.537 0.375 1.768 0.375 1.768 1 0.188 0.887 
0.248 1,000 4.032 0.438 1.769 0.500 2.016 } 6.250 1,008 




















t 


.To the right of dotted line are head failures caused by wedge action. All other bolt failures are in body shear. 





or screw head bearing, and problems 
involving the purchase of similar bolts, 
screws and nuts from different sources. 

The test program was set up to de- 
termine the allowable shear and _ ten- 
sion loads for bolts and screws and the 
Shear 
tests were of three types: Direct shear, 


allowable tension load for nuts. 


shear in single-lap joints and shear in 
double-lap joints. Tension tests were of 
two types, shown in Fig. 2. for bolts and 
screws: 100 percent head bearing and 
50 percent head bearing. Nuts were 
checked for ultimate tension strength 


with the bolt threaded through the nut. 

Dimensions of all test lap joint and 
bearing assemblies were calculated to 
determine the necessary gage and width 
of the plates. Width of plates, in both 
single and double-lap joints, was such 
that the plate would develop, in ten- 
sion, 200 percent of the rated strength 
of the bolt. Gage was sufficient to de- 
velop, in bearing, 150 percent of the 
rated shear strength of the bolt in sin- 
gle-lap joints and 75 percent of the 
rated shear strength of the bolt in dou- 
ble-lap joints. The shear test apparatus 
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Fig. 4—Head recess of the types of 
countersunk bolts and screws tested. 


used is shown in Fig. 3. Single and dou- 
ble-lap joints were made of either X4130 
or 3140 steel or 24ST aluminum plates. 


Bolt Tests 


Direct shear tests. made to determine 
the maximum shear load which the bolts 
could sustain, were used only to check 
the allowable shear loads. 
The test fixture was so designed that 
the of 0.006 in.. 
between the cutting planes on two areas, 


maximum 


maximum tolerance 
allowed no bending of the bolt. 

Bolts tested ranged in size from * 
to %4 in., nominal diameter, and were 
Phillips recess, hexagon recess, full slot 
and coin slot. In the lap joints it was 
that failure occurred at lower 
values for the joints using steel plates 
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BODY SHEAR: ae BENDING FAILURE TENSION FAILURE 
FAILURE { Folded head ) Slotted Head Screw (Pulled head ) 


0= Gm 


Single-lLap Joir 100% Head Bearir 


WEDGING ACTION 


Double-Lap Joint 50% Head Bearing Phillips Recess 


i A Ee 


Fig. 5—Tvpes of failure which occurred during bolt and screw tests. 


than those using heavier gage aluminum 1.20 and 1.28 and is of importance since in Table II. All of these results have 
alluys. Since many of these failures shear failure through the head recess been reduced to the minimum heat-treat- 
were through the recess of the bolt prevents the bolt from developing its ment. From these values were obtained 
heads a tabulation was made to deter- full rated shear strength. the recommended allowable _ loads, 
mine the effect of plate gage on the fail- Failures of all bolts fall into four shown in Table III, for the lap joint as- 
ure of the bolt. tvpes. Wedge action failures occur in semblies and tension. 

Ratios of plate gage to the bolt head all lap joints where the t/B ratio is less Recommended allowable loads for 
height (t/B) were determined for each than 1.20. Body shear is of two types, lap joints were obtained for each type 
type of assembly and each bolt. Tabu- single and double, and occurs in lap of assembly and bolt diameter by first 
lation of ratios of t/B are shown in joints when the ¢t/B ratio is greater than arbitrarily reducing the test ultimate 
Table I. By comparing these ratios and 1.28. Bending failures occur in lap 13 percent since the allowable shear 
types of assembly failures, it was found  jeints when slotted head screws are loads used by Boeing are approximately 
that failure of the bolts occurred by used. Tension failures are of two types 13.5 percent less than the direct shear 
shearing through the bottom of the bolt and are either a pulled head, which oc-  ultimates. Ratios of the reduced test 
head recess. in a wedging action, on curred in 100 percent head bearing ultimate to the respective Boeing allow- 
all assemblies where the t/B ratio was tests. or a folded head which occurred ables were then calculated. From these 
1.20 or less. while assemblies with a in all 50 percent head bearing tests and ratios the allowable percentages of the 
t/B ratio of 1.28 or greater failed in in some of the 100 percent head bearing maximum rated strength (minimum of 
body shear of the bolt. Thus the limit- _ tests. bolt shear or sheet bearing) were es- 
ing ¢/B ratio appears to lie between \verage ultimate test loads are shown tablished for each lap joint assembly 








: ed FE ead Countersunk, Bolts 
NMititrcement 160, ,000-180,000 ib. per 8q. in. : 





Average Ultimate Corrected to Minimunt Waltadaenn Ib. per bolt 
Nominal Head 
Bolt Recess Single-lap Joints" Double-lap Joints Tension 
Dia., in. Type : : : . 
Aluminum Steel Aluminum _—e_ Steel 100% Bearing 50% Bearing 


Yie* Phillips 2,630 1,550 1,660 1,170 2,160 2,060 
y* Phillips 4,260 2,080 2960 ~=—— 3,050 4.280 3,060 
% Phillips 11,150 10,030 
the Phillips 15,340 14,320 14,570 12,720 15,420 9,710 

Hexagon 18,150 15,910 16,200 12,740 18,650 12,460 
y Phillips 23,780 21,720 21,150 19,230 23,930 16,050 
. Coin Slot 19,120 17,530 19,120 

Phillips 29,540 25,750 27,380 22,770 27,470 19,350 
Ae Hexagon 28,330 24,700 24,910 20,940 26,370 18,600 
ie Phillips 35,220 31,780 31,260 26,130 31,490 19,590 

Hexagon 35,760 32,000 32,180 25,180 33,050 20,960 
Phillips 7,980 43,200 39,450 
Coin Slot 41,770 48,220. 41320. 
Hexagon © 45,850 44,670 46,600 —s«=_-35,550 41,890 32,050 
Full Slot 31,460 _ 39,430 28,480 — 


















































*Heat-treatment 125,000 to 145,000 ‘Ab. pér sq. in. 
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Table I1I— Recommended Allowable Loads of All Types Recessed Head Countersunk Bolts 


Heat-treatment 160,000 - 180,000 lb. per sq. in. 













































Recommended Allowable Bolt Load, lb. per bolt 
Nominal Single-lap Joints Double-lap Joints Tension 
Bolt _— Head Head 
Dia., in. Aluminum Steel Aluminum Steel heartnn Rearins 
Gage Load Gage Load Gage Load Gage Load 100% 50% 
%e* 0.188 2,125 0.094 1,060 0.102 1,470 0.050 1,070 1,740 870 
y4* 0.250 3,680 0.125 1,840 0.125 2,400 0.062 2,650 3,260 1,630 
¥% 0.500 10,600 0.250 9,000 
Ae 0.526 14,430 0.250 12,990 0.270 11,300 0.125 9,350 12,610 6,955° 
% 0.625 18,840 0.312 16,960 0.312 15,000 0.156 13,340 16,640 9,510 
%e 0.750 23,850 0.312 21,460 0.375 20,200 0.188 16,070 20,420 12,100 
% 0.750 29,450 0.375 26,500 0.375 22,500 0.188 20,090 24,960 15,360 
¥, 1.000 42,400 0.438 38,160 0.500 36,000 0.250 32,060 33,720 22,480 















*Heat-treatment 125,000 to 145,000 Ib. per sq. in. 


























Table IV — Test Average Ultimate Loads of Phillips Recessed Head Countersunk Screws | 


Heat-treatment 125,000- 145,000 Ib. per sq. in. 










Average Ultimate Corrected to Minimum Heat-Treatment, Ib. per serew 
























Nominal 

Screw Single-lap Joints (Aluminum) Tension Direct 

eden Gage, in. Load Gage, in. Load Head Bearing 100% Head Bearing50% Shear 
he 0.188 2,480 0.102 1,830 3,100 2,520 2,440 i 
Y, 9.250 4,100 0.125 3,200 5,670 4,160 43% 4 4 
Se 0.312 6,480 - 0.156 3,790 8,240 5,720 6,610" 
% 0.375 9,890 0.188 7,420 13,240 12,260 9610 4 

































Table V— Recommended Allowable Loads of Phillips Reeessed Head Countersunk Screws . 


Heat-treatment 125,000- 145,000 Ib. per sq. in. 





ee Te 





Nominal 
Screw 
Dia., in. 





Recommended Allowable Screw Load, lb. per screw 








Single-lap Joints (Aluminum) 





- Tension 





Load 


Gage, in. 


Gage, in. Load 


Head Bearing 100% Head Bearing50% 





Ag 








2,125 
0.250 3,680 
0.312 5,750 
0.375 8,285 





0.102 1,560 1,740 
0.125 2,700 3,260 
0.156 3,280 5,270 
0.188 6,100 8,090 














1,740 
3,260 
5,270 
8,090 , 
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125 
low Ltple 


to 
Dolts. while 


commended 


ives represent the lower limit of 
100 percent and 50 percent head 
Dearing tension tests. 


Onsistency 
miting tension loads to 80 percent 
their calculated strength. 

sulting allowable tension loads for re- 
countersunk 
cated that, with 100 percent head bear- 
ng and 14 in. bolts heat-treated to 
000 Ib. per sq. in. have the same al- 
tension loads as hexagon head 
larger bolts heat-treated 
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to 160,000 lb. 


reduced allowables. 


head bearing 
should be re 


To establish the hexagon head 


allowable tension loads. 
lese curves were reduced by 20 percent 


with Boeing practice 


The 


re- 


bolts indi- were made o 


tion in aircra 


Screw Tests 


Recessed head countersunk screws, of 
the Phillips type only were tested in 
the same manner as bolts. 


single-lap joints. Double-lap joints were 
not tested because it 


practice to use screws in this applica- 


Direct shear test ultimates were made 








per sq. in. have somewhat 
With 50 percent 
the allowable tension load 
duced to half that of a 
bolt. 


bolt 


tests. 


type 


Shear tests 
nly for direct shear and 


fied 


screw 


is not common 
loads 
ft. 
tor 


in the same jig that was used in the 
Two 
jonts, both using aluminum plates, were 
tested. The first type lap joint assem 
bly used plates of the same gage as was 
used in the bolt tests, 
assembly 
mately half the gage of the first type. 
Tension tests were 
manner as for bolts and were made with 
50 and 100 percent head bearing. 

All test ultimates were corrected. as 
in the bolt tests. to the minimum speci 
heat-treatment 


The recommended allowable screw loads 
shear and tension. Table V, 


types ot single-lap 


while the second 


used plates approx) 


made in the same 


ultimate 


Table I\ 


\verage 


are shown in 
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Ratios of ty¥B 
calculated for each lap joint assembly 
and screw size 
with the bolt 
and indicated the importance of the t/B 
ratio being greater than 1.28, 
mum screw shear 


for 


the 


head bearing tension 


> Manner 


These 


tests shown 


strength 


tension 
for bolts tested of the 


same size, since the screws have 


100 


as for 
SCTEWS 


agreed 


Table 


if maxi- 
to 


and 
tests ex- 
Boeing allowables for hexa- 
gon head bolts by more than 25 percent. 


These values of tests 


a head- 





height 
larger 


cation 
Tests of 


except 


Tension Tests of Nuts 
Twelve 


> average 
> US. 


and 
than the 


types of nuts were 


nuts 
the 


head-diameter somewhat 


bolts that were 


tested 
determine allowable nut loads and com- 


tested. 


ultimate strengths against 


all nuts were made 
threaded through the nut. 
heat-treatments were 180.000 
200.000 Ib. 


Steel 


per sq. inch. 


Army required loads (specifi- 
A N-N-5) 
with the 
Test 


to 


were of low carbon steel 


internal wrenching 


nuts 


Fig. 6—Types of nuts, nut plates and channel nuts tested. 





which were heat-treated. The ultimate 
strength of low carbon steel nuts should 
have been 55,000 to 65,000 lb. per sq. 
in. but Rockwell hardness tests indi- 
cated ultimate strengths of 74,000 to 
113,000 lb. per sq. in. and thus consid- 
able cold working must have occurred 
in the process of manufacture. The use 
of the value of 50,000 lb per sq. in., for 
reduction to standard properties, would 
result in allowable nut loads smaller 
than those used by Boeing. Since U.S. 
Army standards do not require a reduc- 
tion to standard properties, no correc: 
tion for standard properties was made, 
except in the case of the heat-treated 
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internal wrenching bolts which were 
corrected to minimum heat-treatment. 
\luminum alloy nuts reduced to stand- 
ard properties of 62,000 lb. per sq. in. 
indicate allowables greater than those 
now used by Boeing. 

The various types of nuts are shown in 
Fig. 6. Results are compared with U.S. 
Army required loads in Table VI. A 
nut was considered satisfactory if it ex- 
ceeded the Army requirements. All nut 
failures were by stripping of threads 
except in the case of internal wrenching 
nuts where, in some instances, a failure 
of the test bolt occurred. 


Conclusions 


Bolts or screws purchased from dif- 
ferent sources will give comparable re- 
sults. Phillips or hexagon recessed head 
bolts can be installed without considera- 
tion of the orientation of the head re- 
cess with respect to the center line of 
the load. Slotted head bolts and screws 
should be installed with slots parallel to 
the center line of the load to obtain 
maximum ultimate shear load of the bolt 
or screw. 

Full rated shear strength of the bolt 


can be used in 24 ST single-lap joint 
assemblies, in which calculated bearing 
strength exceeds bolt strength by 50 
percent. For similar steel lap joint as- 
semblies, not more than 90 percent 
of the rated bolt strength should be 
used. A further reduction is necessary 
if the ratio of gage of plate to bolt head 
height (t/B) is less than 1.25. 

In 24ST double-lap joint assemblies, 
having a calculated bearing strength of 
approximately 75 percent of the rated 
bolt strength, the calculated bearing 
strength can be used for design pur- 
poses unless the t/B ratio is less than 
1.25. Calculated bearing strength must 
be reduced for steel double-lap joint as- 
semblies, or any similar assembly, where 
the t/B ratio is less than 1.25.. 

Allowable loads for single-lap joint 
assemblies quoted herein are limited to 
designs in which the calculated material 
bearing strengths exceed 150 percent of 
the rated bolt or screw shear strength. 
For double-lap joint assemblies the cal- 
culated material bearing strength must 
exceed 75 percent the rated bolt or 
screw shear strength. Loads obtained 
in the double-lap joint assemblies should 
be used with caution since the counter- 





sunk bolt or screw head is in only one 
of the two loaded plates. 

The importance of obtaining 100 per- 
cent head bearing of countersunk head 
bolts is shown in the test results. The 
allowable bolt load for 50 percent head 
bearing is approximately 50 percent of 
the load for 100 percent head bearing. 
Screws need not have the allowable load 
reduced for 50 percent head bearing 
since heads are larger than those of 
bolts. 

All aluminum nuts exceeded the re- 
quired specifications but some steel] nuts 
failed to meet these requirements. Re- 
sults indicate that allowances can be 
increased for aluminum nuts over the 
U.S. Army Specification but this is not 
considered advisable. Internal wrench- 
ing nuts were considerably overstrength 
and are satisfactory for use. 

The recommendations made are based 
upon fixed assumptions. Hence it is im- 
portant that allowable loads for single 
and double-lap joints be used as stated 
in the conclusions. Careful design and 
attention to the t/B ratio will insure 
lap joints with countersunk head bolts 
or screws that will carry the full shear 
load of the bolt. 





Table VI— Test 


Average Ultimate Load for Various Types of Nuts 
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co . e i 4) 
5 3 2 ¢ 
ed Bc) = oe & ie) 
bea Lage w % Pg wD aot of wos = = s 
Te a 2 7 ide. so | 3, | £86 | al tee ot eel ae 
wiE. o ~% ~ << a Zs << ~> ah | ae Oe tO ee ee C 
mio ee ee! =< — Qo wo = <5 san SEN eet sti oetania en 
A" | ZS Es es = as — Hs | SBS | SESISESIS ES] BEGIO ES 
SQ\/238) §3 =% SE SO mg Sa | Ses | S22\ Sse sea! 222 se= 
za\<e9| <& <O es z=x| Bx do | Alm | SSS FSR Km] SSR lKEH 
%_ | 2,460] 3,290 3,280 | 3,660 | 2,820 3,800 | 2,620 3,680 3,280 
y, 4,580 | 5,350 5,130 5,690 | 5,090} 8,260 | 4,340* | 4,320" 4,950 | 4,520*| 5,190 
“Me | 7,390] 8,990 9210 | 8,160: 13,320 7,710 | 8,480 
% 61 (11,450 | 12,000 | 12,280 | 13,200 19,200 13,490 
_| %e | 15,450 | 12,750* | 16,030 | 14,450* 24,830 16,450 
FS Y, | 21,110 | 22,120 | 22,500 | 22,880 36,570 
‘| %q@ | 26,810 | 26,750* | 31,070 36,220 | 32,420 
| 56 | 34,130 | 33,550* | 40,030 56,700 | 35,360 
| 34 | 50,020 52,410 67,580 | 46,650* 
| % | 68,440 | 60,780* | 79,500 108,750 ’ 
| 1 | 92,180 | 83,310* | 88,580* 
346 1,220 | 2,230 1,950 2,080 2,020 
si &% 2,270 | 4,050 4,040 2,640 3,720 | 3,580 } 2,500 
= %6 | 3,670 | ° 5270 | 6,970 | 5,100 5,790 
5) % 5,680 | 8,320 8,480 | 8,160 ° 8,970 
<| ge 7,660 | 8,750 | 10,500 7,470* 
4%, | 10,470 15,150 
— oe 












































*Do not meet AN-N-5 Specification 


**Requirements 27 percent more than AN-N-5 to develop 
’ strength of bolts heat-treated to 160,000 to 180,000 Ib. per sq. in. 
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Permanent Magnet Mechanisms 


DEVELOPMENTS IN MAGNETIC MATERIALS having and capable 
of retaining high magnetic flux density have multiplied the 
possible applications of permanent magnets because of the 
corresponding increase in holding forces that are developed 
without an electric power supply. Some of the uses of per- 
manent magnets in mechanical devices were illustrated in 
March Propuct ENGINEERING. These included a vertical 
shaft suspension, thermostatic switch coupling, thread ten- 
sioning device, reel brake, door latch, sheet glass holding 
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sealing gear train chamber 


clamp, and others. Other applications include work holders 
and chucks, timer controls, meter drive, contro] instrument 
coupling, tachometers, weld tester, horizontal shaft suspen- 
sion, pressure release device for presses. filters, advertising 
mechanisms, snap action electric switches. finders for hidden 
parts, and movable drafting machine pivot. Some of these are 
illustrated herewith. Most of these devices were developed 
for well-known manufacturers and have been put into use in 
forms similar to those illustrated. 
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And Their Applications 
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New Arms for the Army 


DOZENS OF WEAPONS and other military 
developments, hitherto 
of them so new that 
they have not yet reached the troops, 
were shown Washington newsmen re- 
cently in an unprecedented display at 
Fort Meyer. 

By dispensing with its 


most of them 


secret and maiiy 


normal re- 
quirement that stories resulting from 
Army-planned displays be reviewed for 
military security, Gen. Brehon B. Som- 
erville, chief of the Army Service Forces 
whose technical branches put on the dis- 
play, lent dramatic emphasis to the 
Army’s belief that the Germans would 
be out of the war so soon that informa- 
tion on the new developments would do 
them no good, and to the added belief 
that the Japanese, being on the defen- 
sive and with their industries under reg- 
ular aerial bombardment, would be un- 
able to use what information they might 
gain on the new materiel. 

Radar sets controlling anti-aircraft 
guns and searchlights were brought out 
from under the veil of secrecy which 
has shrouded the subject so completely 
that for a considerable time, not even the 
word “radar” was allowed to be used. 

The M 26 tank, of 
which only a bmited number were in 
mid-April. freely. 
along with a modification, the develop 
ment of which had not been disclosed. 


new Pershing 


use at 


was shown 


Brand new rocket weapons. one with 
firepower equal to that of a battalion 
of 105-mm. howitzers, were on display. 
along with a new and improved anti- 


aircraft gun 


of which only four have 


been made. The new 


gun, an improve- 
ment on the 120-mm. stratosphere gun 
made public last year, will not be stand- 
ardized, correspondents were told, for 
it is not needed. 


Mortars and Guns 


who studied Army 


under the 


Laymen weapons 


that 
were in use bv the 


have been impression 


only four mortars 
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troops. the jungle mortar, an adaptation 
of the mis-called Jap “Knee mortar.” 
the 60- 8l-mm. 
1.2-in. chemical 


mortars and the 
mortar. The Army 
showed 11, not including the 4.2, rang- 


ing in siz 


and 


from 60-mm. to 155-mm. 
The 105-mm. and 155-mm. mortars with 
ranges up to about 4,400 yards, officers 
explained. were developed to lend heavy 
artillery support to troops engaging in 
amphibious assaults. They are of par- 
ticular value during that interval be- 
tween the landing of the assault waves 
and the point at which the beachhead is 
sufficiently secured to enable the land- 
ing of real artillery. 

One innovation was to be 
found on the new 90-mm. field piece. 
wherein the highly-effective 90-mm. 
and anti-tank tube 
a conventional 


design 


anti-aircraft was 


mounted artillery 


Instead of having the outrig- 


upon 
carriage. 
gers, which provide a firmer firing base 
than the wheels, protruding from each 
pedestal 
substituted. 


between — the 
The trails in 
firing position are separated by an arc 
much wider than normal, to afford the 
maximum stability and to allow as much 
unobstructed 


side, a_ single 


wheels was 


working immedi- 


behind the 


space 


ately breech as possible. 
Instead of coming together to the rear 
they fold forward 


toward the barrel. cutting down consid 


for towing purposes, 


erably on the road space required for 
this 


mover, 


long-barreled gun and its prim 

The new anti-aircraft gun which will 
not be standardized 
needed. copied the best features of the 


90-mm. 


because it is not 


automatically- 
loaded 120-mm. stratosphere gun. It is 
as effective as the latter 


cun and the 


but as easy to 
Unlike the strat 
osphere gun, it fires a one-piece round. 

s the dual pro- 
jectile and charge. Muzzle velocity is 
3.000 foot-seconds. It is 
16,000 feet up. It 
cally by 


handle as the former. 


eliminatins handling of 
effective to 
is loaded automati- 


two power-driven rolls which 


chamber the round and close the breech 
automatically. while a radar-controlled 
fuze-cutter operates. Recoil ejects the 
round, allowing the gun to be fired as 
fast as its crew can get ammunition to 
it. It may be controlled by radar, or 
by a power-driven, manually-operated 
control very similar to the firing levers 
of hand-operated aircraft machine guns 
A battery of four such guns and the 
radar set serving it is powered by two 
35-kva. generators 
which distribute energy to the various 


gasoline-powered 


distribution sysiems through a slip ring 

A new sight has been developed for 
the 40-mm. redesigned Bofors anti-ai 
craft gun, outdating even the compe! 
hitherto given the 
for the gun’s effectiveness. One mai 
operates the sight while another keeps 
the target in the 


sating gyro credit 


cross-hairs. 


Tractors and Tanks 


The M-4 


the 155-mm. Long Tom and the 8 


prime mover, used to tow 
gun has been medified to include a sma 
dozer blade. useful for excavating a fil 
Mounted 


extending 


ing position. just below the 


blade 


ront of it are two 


several feet in 
forks which 
ease immeasurally the task of unloading 
and moving the 


and 
lifting 
heavy ammunition 
these guns. 

The Pershing tank, now standardized 
as the M-26, mounts a 90-mm. gun will 
a muzzle brake, the latter not so mu 
to dissipate recoil as to direct muzzle 
clear away 


blast in all directions 


dust and afford clear vision of the target 


for rapid firing. Frontal armor, whic! 


+ 


from bottom to top. 


inches thick. 


6.9 | . ie 


slopes rearward 
is four the equivalent ol 


mounted 


. 1 
armor vertically 


The gun has a muzzle velocity of 3 
foot-seconds, and is fired with periscope 
ol telescope sights. The M-26 carries 7 
rounds of ammunition, fuel enough for 
range of 85 to 100 miles and has a ¢! 
of five. Heavy springs on each sid 
the gun barrel compensate for th 
balance of the long barrel. Drivers’ 
lowered easily 


may be raised o1 
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The M-26 employs the torsion bar 
suspension, basic patents for which are 
held by Maj. Gen. John Barnes, devel- 
opment chief of the Ordnance Depart- 
ment. Six double wheels with synthetic 
tires run on a metal track which is 24 
inches wide, or one-third wider than that 
of the M-4 Sherman tank. Speed of the 
tank is 25 mph. 

Not yet standardized is the T-26E4 
tank, very similar to the M-26 but 
mounting an even longer 90-mm. gun 
whose muzzle velocity is an incredible 
3.750 foot-seconds. It fires a somewhat 
heavier shell than the gun of the M-26, 
and it mounts twin .50 caliber machine 
guns for anti-aircraft defense, whereas 
the M-26 mounts only one .50 caliber 
machine gun. 

M-4 tank chassis have been used as 
self-propelled mounts for 155-mm. and 
8-in. guns. This is not particularly new 
except for some of the refinements. 
Both guns are interchangeable in any 
mount, requiring only adjustment of 
the recoil mechanism for increased or 
decreased force, and the addition of 
another barrel-carrying support when an 
8-in. tube is substituted for the 155-mm. 
tube. The 155-mm. gun motor carriage 
can go into action in two minutes. A 
towed 155 would take up to half an 
hour to open fire. 

Not yet in the hands of the troops but 
scheduled for early action is a new 24- 
tube rocket launcher consisting of an 
open-ended box perhaps 36x36x40 in. 
mounted on two wheels and enclos- 
ing the tubes. Rockets, fired elec- 
trically in 12 seconds by sparks from a 
tiny hand generator, are 4.5 in., tailless 
rockets which exhaust through eight 
Venturi tubes mounted in the base at an 
angle to the line of flight, thus inducing 
a rotation which appreciably increases 
accuracy. Maximum range is 5,250 
yards at maximum elevation of 45-deg. 
In test firing, a battalion of 36 launch- 
ers placed 90 percent of its rockets in 
an area 100 x 200 yards at 2,000 yards. 
Since each 24-tube launcher has the fire 
power of a battalion of 105-mm. artil- 
lery, a launcher battalion has the fire- 
power of 36 battalions of 105’s. Two 
such battalions recently completed 
training at Fort Sill, Okla. A hand-set 
pedestal between the wheels affords a 
firm firing base for the launcher, which 
can be towed by a jeep. 


Rehabilitation and Gadgets 


Another new development was the re- 
habilitation plant for reclaiming steel- 
Planks for airfields. Principal unit of 
three was a seven-roll, 5.5 ton straight- 
*ner which can be dis-assembled for 
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air shipment. 


A gasoline-powered loco- 
motive developcd to draw four 30-ton 
capacity cars through the Burmese 
jungles with a minimum of roadbed 
preparation also was shown. It is built 
largely for the British. 

Now standardized for all U. S. vessels 
is a new life raft, capable of carrying 
10 men and supporting 15 more in the 
water. It is built of plastic sheets 
filled with a non-inflammable, self-seal- 
ing filler, and can be dropped 45 feet 
into the water without damage. Ac- 
companying that was a quick-release 
life jacket designed to keep a man’s 
head above water even though he be un- 
conscious. 

A water purification system just about 
ready for action employs a synthetic- 
coated glass fabric for the collapsible 
500-gal. storage tanks. Glass fabric was 
used for three reasons, it was explained. 
For one thing, cotton duck is very 
scarce. Also glass fabric has greater 
tensile strength and it does not rot. 

Another development was an_air- 
borne well-driller, served by a three-man 
crew, which can drill at any angle from 
horizontal to vertical. 

The al-aluminum, 50-ton capacity 
floating bridge. M-4, was on display in 
conjunction with the M-26 Pershing 
tank, which, having wider treads, 
forced development of new Army 
bridges. The M-4 consists of hollow. 
watertight aluminum deck balks which 
are pinned to removable gunwales on 
aluminum pontons. Two half pontons 
are joined stern to stern and the floor- 
ing laid over them. Being watertight. 
the deck balks, laid in staggered pat- 
tern, will support a load of about 200 
lb. even though the pontons be sunk. 

Night patrols have a written record 
of where they've been and how far they 
went, through the pedograph, a device 
carried by one patrol member. A thread 
is tied to a tree every several hundred 
feet, and pays out off a spool and over a 
wheel which drives a gear train. The 
gear train actuates a pencil which re- 
cords on graph paper mounted on a 
platen which moves from side to side on 
its shaft. Every change of direction is 
compensated for by adjusting a mag- 
netic compass, which in turn transfers 
the direction changes to the platen- 
graph. Distance is measured by the 
thread, the course by the resulting 
graph. 

Outstanding “gadget” was a small 
plastic telephone plug into which two 
wires may be fitted. Calls are signalled 
by the current illuminating a neon tube 
extending between the terminals, and 
plugs may be fitted together in an al- 
most unending series to transfer calls. 
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A carrier slightly larger than a slide- 
rule case holds plugs enough for a make- 
shift switchboard capable of handling 
perhaps half a dozen calls. 

New body armor for flyers is made 
from curved sheets of 24ST aluminum 
alloy backed by nylon duck, which re- 
sists penetration. Engineers assigned 
to clear mine fields get some protection 
from low-velocity fragments with crotch 
armor and a mask of manganese steel 
with 40/1.000ths in. vision slits. The 
new bazookas carry no ignition batteries, 
since pulling the trigger actuates a tiny 
hand generator for the spark. The M-3 
“Buck Rogers” submachine gun has 
been widely redesigned and simplified, 
while the carbine magazine has been 
doubled in size, to take 30 shots, and 
the trench knife adapted as a bayonet. 


Communications 
Standards 


IMPRESSIVE PROGRESS has been made in 
recent weeks on standardization of 
Army and Navy specifications for many 
items of communications equipment. 
Reports indicate that more than 1,500 
qualification approvals have been co- 
ordinated between the Army Signal 
Corps and the Navy Bureau of Ships. 
Two new agencies—Signal Corps Stand- 
ards Agency and Army-Navy Electron- 
ics Standard Agency—both located at 
Red Bank, N. J., are handling this 
work. 

Standard covering 
major components and materials of 
communication equipment have been 
approved for joint procurement and 
very substantial saving of both time 
and money have already been made. 
In each instance only one agency makes 
the qualification tests and forwards 
data to other interested agencies as a 
basis for approval. Plastics, for ex- 
ample, is handled by the Bureau of 
Ships and dry batteries by the Signal 
Corps. Specifications on these and other 
materials are being processed as joint 
Army-Navy Standards and will be used 
by all services of the Army and all 
bureaus of the Navy. Joint inspection 
of equipment and coordination of 
waivers are similarly replacing the 
duplication of former days. 

In certain instances the routine pro- 
cedures of the two standards ‘agencies 
have been found insufficient and special 
groups or sub-committees have been set 
up with responsibility for handling the 
particular problems involved. So far as 
possible, however, the aim is to simplify 
rather than elaborate administrations. 


specifications 
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Torsion Bar Suspension and Track Compensator 


Give M-18 Outstanding Performance 


ONE OF THE LATEST and most powerful weapons to be used 
against the Nazis in the European Theater is the M-18 
“Hellcat” 76 mm. gun motor carriage. Designed and manu- 
factured by the Buick Division of General Motors, in cooper- 
ation with Army Ordnance and the Tank Destroyer Command, 


the M-18 has a weight of approximately 19 tons and is capable 
of speeds of 55 m.p.h. on level terrain. Design features in- 
clude a torsion bar suspension system, an all steel track com- 
posed of 83 heavy drop-forged links, and a track compensator 
to give automatic slack adjustment. 
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Torsion rod suspension system consists of an axle like 
rod which extends through the hull of the tank. These torsion 
rods have a serrated section at either end. One end is attached 
to the suspension arm, through its axle shaft, and the rod 
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extends through a tubular housing to the opposite side of 
hull where they are anchored in the axle housing. These rods 
serve to support the weight of the vehicle through torsional 
resistance and act as springs to cushion the ride. 
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Shock absorbers are used to control the movement of the 
suspension arms and act as a limit to the downward travel of 
the suspension arm. Shock absorbers are of the double act- 
ing type. Two are attached to the front suspension arm and 
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one attached to all other arms, except the two center suspen- 
sion arms which are near the center of the vehicle making 
shock control unnecessary. Volute type bumper springs are 
used to limit the upward travel of the suspension arms. 
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Final drive assembly consists of two spur gears mounted 
in a housing. Two large diameter ball bearings in the drive- 
support housing, which is attached to the hull, form the pivot 
ide of point about which the assembly can rotate for track compensa- 
e rods ton. The sprocket shaft which is attached to the large 
sional drive gear, extends through the gear housing where its upset 


flange is used as a hub for mounting the sprocket. 
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Track compensation is accomplished by connecting links 
between the driving sprockets and the front suspension arms. 
As the track strikes an obstacle it raises the front suspension 
wheel which causes the suspension arm to move up and 
rotate about the torsion bar. This causes the connecting link 
to rotate the final drive assembly forward allowing the track 
to maintain normal track tension. 
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TORQUE SWITCH SETTINGS 
Raising Ramp: 50 In. Lb. in Each Flexible Shaft. Lowering Ramp: 30 In.Lb. in Each Flexible Shaft 
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FLEXIBLE SHAFTING has found many new uses in aircraft for 
i transmitting sufficient power to operate retractable landing 
hematcrsnk pi ear mionle | gears, wing flaps, ramp doors and many other similar func 
ndicator gear ratio-2/6./ tions. Considerable development of flexible shafting system 
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and the necessary component fittings for the all-electric drive 
| have been carried out by Lear, Ine. Shafting is cot 
nected through a gear box driven by small electric motor 
Hand cranks serve as indicators as well as a means of manual! 
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WO conditions dictate the over- 

all size of internal expanding and 

external contracting types of 
brakes and clutches. Obviously, the 
first requirement of a clutch is to trans- 
mit a given torque, and that of a brake 
to create a desired braking torque. 
Where T is the torque to be developed 
in in. lb., and the width of band or shoe 
is assumed to be about 1/7 the diameter 
of the drum, then roughly the drum 
diameter D should range from 


VT/5 to YT/A 
When a proposed design falls close to 


this range the results should be satis- 
factory. 















































The second condition governing the 
size of a clutch or brake is the amount 
of heat that is required to be dissipated. 
Sometimes this is totally overlooked, 
probably for the reason that the amount 
{ heat to be dissipated is almost en- 
tirely unknown. The quantity and rate 
{ heat generation depends upon vari- 
able factors such as frequency of en- 
gagement and working characteristics 
of the operator. The only reliable pro- 
cedure is to base a new design on sizes 
known to be satisfactory on like ma- 
chines used in the same kind of service. 
if the cycle is known accurately the 
size can be estimated from 























D = drum dia.., in. 
HP, = average hp. dissipated in heat 
through clutch or brake 
D = 








60 HP. to 30 HP. 

for a full treatment of heat-dissipation 
and friction areas see “Temperature 
\aleulations for Clutches and Brakes,” 
age 282, July 1932. Propuct ENGINEER- 
ING, by A. C. Rasmussen. 

The problem of correct design propor- 
tons revolves about the value used for 
‘Né average dissipated horsepower. A 
‘ord of caution here, do not confuse 
















‘te dissipated horsepower with the 
ausmitted horsepower. If there is a 
itnuous drag all day the average dis- 








‘pated horsepower can be easily cal- 
ated, but if there are cycles of opera- 
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Design of Brakes and Clutches 
Of the Wrapping-Band Type 


L. D. HAGENBOOK 


Assistant Chief Engineer, Goodman Manufacturing Company 


General rules and considerations governing the over-all size of clutches and brakes, based 
on torque transmitted and heat dissipated, with design formulas and force polygons for 
determining tensions and pressures developed in simple wrapping-band and adjustable- 


band types of brakes. Nomogram is included for calculating tensions and wrapping factor. 





tion and intermissions of rest the engi- 
neer must decide whether the cycles are 
regular enough and close enough to- 
gether to take an all day average or 
whether the average must be taken over 
a shorter period in which the rate of 
heat dissipation is at a maximum. 

In striving for an accurate solution, 
the engineer must estimate heating and 
cooling curves to find the maximum tem- 
perature that will be 
them adjust the size 
its radiating capacity such that the tem- 
perature will be kept below a maximum 
of 400 deg. F. Some friction lining ma- 
terials will withstand higher tempera- 
tures, but for the average grade the 
temperature rise should be limited to 
300 deg. F. or final temperature limited 
to 400 deg. F. The difficulty in using 
this method, obviously, is that heating 
and cooling curves are not available un- 
til after the clutch or brake has been 
built and tested. 

In designing the usual industrial 
clutch or brake, a good general rule to 
apply is that HP., the average horse- 
power dissipated. should be the maxi- 
mum horsepower dissipated in any one 
15 min. period. 

With these rough tests to check the 
general size of the clutch, the designer 
can proceed with the problem of pro- 
ducing a balanced design or a design 
that will give the maximum perform- 
ance for the size of brake or clutch that 
he has approximated. 

The first consideration is to get as 
much metal as possible into the drum 
to smooth out the peak temperatures. 
Heat travels so quickly from the fric- 
tion surface to the end of the longest 
fin or the most remote metal in the 
drum that any amount of metal added 
will help in holding down the tempera- 
ture peaks caused by fluctuations in 
cycles of operation. 

Some years ago the author made tests 
to determine the linear rate of heat flow 
in cast iron. The object was to find out 
how much metal could profitably be 


reached and from 
of the clutch and 


used to smooth the heat peaks of a cer- 
tain clutch having a 15 sec. cycle. The 
tests indicated that on a 2-in. thick slab 
the heat traveled through practically 
instantaneously. The response of a 
thermocouple on one side to heat ap- 
plied to the far side was as near simul- 
taneous as could be detected by the 
eye. This test was sufficient to show that 
any amount of metal in the brake drum 
will function to smooth the temperatures 
resulting from peak loads. Therefore, 
when beginning a clutch or brake de- 
sign put plenty of metal in the drum to 
store heat from peak loads and thus 
level off the temperature peaks. 

The second step in design is to dissi- 
pate the heat generated. This is done 
principally through cooling ribs and 
fins. Generally a designer is too stingy 
with these because it is generally be- 
lieved that only a limited number are 
useful or that only rather short ones are 
efficient. Although metal conducts heat 
readily, removal of heat from the metal 
to the air is relatively slow so that 
large radiating or exposed surfaces are 
required. 

Tests show that large radiating areas 
yield good returns and that fins as 
long as five and six times their base 
thickness do not show an appreciable 
falling off in heat dissipating ability 
per sq. in. of radiation area. In general. 
a brake or clutch drum can ‘resemble 
the underside of a mushroom and not 
be overdone. The particular kind or 
type of fin is not important except that 
it should not be streamlined, it should 
stir the air rather than slip through. 
Manufacturers of automobile radiators 
have found that high capacity radiators 
must have turbulent air flow. 

The third consideration in design 
is to avoid loading the friction material 
unequally. Often brake band linings 
wear out completely at one place while 
the remainder is practically new. This 
waste can be avoided by calculating the 
unit pressure under each part of the 
lining and changing the design so that 
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the heavily loaded spots will be elimi- 
nated. 

Factors involved in the equations for 
the design of a clutch or brake of the 


simple wrapping band type are 
R = radius of friction surface, in. 
W = width of band, in. 
7 = tension in band at any cross-section 
around the arc of contact, lb. 
P = unit pressure of band against drum 
at any cross-section where 7’ is taken, 
Ib. per sq. in. 
P = T/RW 
where 
e =2.718 
uw = coefficient of friction for lining ma- 
terial on drum 
7’; = tension on slack side of band, lb. 
@ = arc of contact from slack end of band 
to point where 7’ is taken, radians 
and 
az = Te" 
then 
eee T Tie ha 
~ RW RW 
The relation between the tensions 


existing in any two cross-sections of the 








band having an angle of @ radians be- 
tween them is 


T, = tension in cross-section of band on 
tight side, lb. 

7, = tension in cross-section of band on 
slack side, lb. 

6 = total angle of wrap between 7); and 
T., radians 

T, = T,e** 

The value of e% is known as the 


wrapping factor. The Scales A, B, and 
C of the nomogram, Fig. 1, can be used 
to obtain the wrapping factor when any 
two of the terms e, 0, and » are known. 
Note, Scale A of the nomogram is grad- 
uated in degrees, not radians. Scales C, 
D, and E give the relations existing be- 
tween e4, T,, and 7, when any two of 
these terms are known. 

A convenient measure of the efficiency 
E of a friction band or shoe is the 
ratio of the average unit pressure to the 
maximum unit pressure. A perfect band 
in this respect would be one in which 
the pressure was uniformly distributed 
over the surface of the band and the 
ratio would be unity or 100 percent. 


Q 
A 


6 


iu a 


For e 


0 


then 


Ou =! 
efh# =< 


E= 


For an angle 4 of wrap equal to 320 
deg. and the same coefficient of friction, 
the efficiency E would be 40 percent. 

Tests show that wear on friction ma- 
terial is nearly proportional to the horse- 


E 





torque, in. lb. 
total friction area of the band, sq. in. 
total angle of wrap, radians 
a en 
RyuA 
_R (Te! = 1.) 
~ Ry X W Or 


Rs 
RW 


e #1 


0 
xample 


300 deg. = 


4.81 —1 


1.57 X 4.81 


power absorbed, 


of the 


average 


Fig. 1—Nomogram alignment chart for calculating tensions in the tight and slack 
ends of brake bands when angle of wrap and coefficient of friction are known. 
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For a simple wrapping band where 
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take a band for which 
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imum pressure is also a ratio of the 
wear. In the bands calculated in the 
example it is possible to utilize only 50 
percent and 40 percent of the material. 
since the lining at the tight end will be 
worn out before the entire band has 
been used up. This suggests the use 
of a lining more resistant to wear on the 
tight part of the band, but this method 
has not proved to be desirable because 
of the increased complication in stock 
and manufacture involved. Also, a 
lining that has better wear qualities 
usually has a lower coefficient of fric- 
tion so that the wrapping factor of the 
band is reduced with subsequent loss in 
torque, or an increase in effort is neces- 
sary for operation. But a small net 
gain may result so that in critical de- 
signs it may prove expedient to use two 
grades of lining on one band. 

The life of a band which is heavily 
loaded at the tight end can be increased 
by extending the friction lining beyond 
the point of tangency of the band with 
the drum for a distance equal to about 
10 deg. as shown in Fig. 2. As the lin- 
ing wears down, more material comes 
into contact to absorb the heaviest load. 
If the band is modified by the use of 
attachment lugs or adjusting bolts, a 
zone of dangerous pressure is liable to 
be present under the heels of the end 
castings. 

In examining the loads and pressures 
on the band clutch, shown in Fig. 3, 
having a 13 in. dia. drum, the coefficient 
of friction is 0.3, the pull 7, on the slack 
end is 100 lb. and the relative rotation 
of the drum with reference to the band 
is counter-clockwise. There is a wrap- 
ping band effect from the point of 
tangency A to the casting where flexi- 
bility stops at point B. The tension T, 
at point B will be 


100 K e9# = 100 & e297 X93 = 187 Ib. 


Taking the casting L as a free body 
there are three forces acting on it, the 
tangential force coming in from the 
band equal to 187 lb., and another the 
tension in the adjusting bolt acting 
along the centerline of bolt. These two 
forces obviously meet at point O. The 
third force comes from the drum and is 
a combination of two forces; the normal 
and the friction force. For 
equilibrium this third force not only 
passes through O but is tangent to the 
friction circle. 


pressure 


lhis cirele has a radius such that a 
line drawn tangent to it from any point 


on the circumference of the drum makes 
an angle to the radius drawn to that 
point equal to the friction angle. Thus 


the radius of the friction circle, as 
shown in Fig. 3, is equal to the drum 
radius R multiplied by the sintan™y. 
This is only slightly different from Ry. 


whi 


as an approximate value can be 
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Fig. 3—Method of constructing force polygons to deter- 
mine magnitude and direction of forces in the system. 


used ordinarily with good results. The 


use of 


the 


friction 


circle 


is only 


exact for point contacts on the circum- 


ference of the drum. 


definite 


extent is 


used 


this 


When an arc of 


method 





actually gives a result corresponding to 


a lower coefficient of friction. The use 


of Ru instead of R ; 


sintan”‘» tends 


to compensate for the error. 
Care must be taken to draw the drum 
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ferce-tangent to the correct side of the 
friction circle. The direction can be ob- 
tained by noting the general angle re- 
sulting when the normal force and the 
friction force are combined, making cer- 
tain that both the normal and the fric- 
tion forces are coming out of the drum. 
Even though both band and drum may 
revolve it is better to visualize the band 
as stationary and the drum revolving 
against it. 

With three forces of known directions 
meeting in a point and the magnitude 
of one force also known, the force poly- 
gon OEF can be constructed. OE is laid 
out equal to 187 on any convenient 
scale, EF is drawn parallel to the center 
line of the adjusting bolt. and OF is the 
force from the drum into the end cast- 
ing. If a line is drawn from O through 
the drum center and FG is drawn nor- 
mal to that line, then OG will be the 
resultant normal force N on the friction 
material under the shoe or casting L 
acting through H. This resultant normal 
force can be used to find the unit bear- 
ing pressure in that region. 

Length of line EF represents the ten- 
sion in the adjusting bolt and is used 
to construct the force triangle for the 
casting M. By measurement the length 
of line EF is 207. In constructing the 
force triangle PI/J line ]J is made equal 
to EF. PI is the tension in the band at 
C. In the force triangle PJK, PK is the 
normal force on the lining under the 
casting M. Line P/ measures 254 and is 
used to calculate the tension 7, in the 
band at D. 

T,=T3 cf = Q54 e207 X03 

= 254 < 1.87 = 475 lb. 
This value can be roughly checked by 
considering the band as continuous in 
which the angle from A to D is 302 deg., 
or 5.271 radians, then 


T,= T, 6 X03 = 100 XK 4.86 = 486 Ib. 


The torque developed by this brake 
band for every 100 Ib. pull on the slack 
end is 


R(T, — 71) = R (475 — 100) = 375R 


The foregoing gives only the Joads 
encountered in the brake resulting from 
100 Ib. pull on the slack end. If the 
actual torque required is Q in. lb. then 
each stress or load as found in the fore- 
going must be multiplied by the ratio 
QO/375R. 


Bearing Pressure 


The pressure at point D, Fig. 3, is 


T, 475 
RW 65W W 


eo 
iv 


P 


The unit pressure under the heel of 
shoe depends on the normal force N, 
the length of the shoe, and the point of 
application of the 


resultant normal 


force N, and is expressed by one of twor 
equations, where 


P = unit pressure under heel of shoe, lb. 
per sq. in. 

l length of the shoe, in. 

a eccentricity of the resultant normal 
force N about the center of the shoe 


- Nf l+ 6a 
= Whe 


2N , ip 
“oy ers 


when «a 


In Fig. 3, Z is the center of the shoe 
L and H is the point of application of 
the resultant normal force V the magni- 
tude of which is 


OG = 110 lb. 
and J= 3 in. 
and a=-ZH = 1 in. 


Since a is greater than 1/6 substitu- 
tion is made in the second pressure 
equation, 


7 2x 110 _ 220 
~~ W(8—-2xX1) WwW 


The unit pressure under heel of shoe 
casting M is 


2X138 ‘178 


W(3—2xX07) W 


Thus the unit under the 
heels of these castings is higher than 
the pressure under the tight end of the 
band at D. This indicates that the lin- 
ing will wear out prematurely under the 
shoes, therefore, the design will be crit- 
icized. 


pressure 


This fault can be corrected by moving 
the points O and P further back from 
the heels by casting 
further around the band and by bring- 
ing the adjusting bolt 
drum. 


extending the 


closer to the 
It is generally desirable to have 
a spring on the adjusting bolt as shown. 
To get the bolt down as low as it should 
he, the portion of the casting between 
the bolt and the heel can be eliminated, 
and further a part of the band thickness 
can be milled away. When the pressure 
under the heel is reduced by this 
process to a little less than the pressure 
under the tight end of the band the 
optimum conditions have been attained 
and no additional benefits are derived 
by reducing it further. 

In caleulating the torque developed 
by a clutch or brake it is not necessary 
to summate the friction drag of the 


band on the- drum sinee the exact 
equivalent of this is the external torques 
or moments acting on the band about 
the center of the drum. In a simple 
wrapping band, 7.R is the moment of 
the tight end and 7,R the moment of the 
slack end, their algebraic sum is 
T.R — T,R = T:R (e®* — 1) 


The same result will be obtained if 


the differential friction loads are sum- 
mated. Consider an elemental portion 
of the band di at 6 angle of wrap and 
having a tension in the band at that 
point of 7,e%. Since dl equal Rdé@ the 
pressure of the area wdl is 


T,e°# 
RW 


The differential torque dQ then is 
dQ = RuT ie “de 


integrating this for @ within the limits 
of zero and 6 


Q= SdQ = RT, (e@* — 1) 


Although this is more or less self evi- 
dent for a simple. wrapping band it is 
not so obvious in other types of bands, 
but it should be remembered, more or 
less on faith as work proceeds, that the 
torque exerted on the drum by friction 
is exactly equal to the sum of the mo- 
ments of the external loads applied to 
the band. 

Next consider a brake designed to 
work with equal ease in both directions. 
If a simple wrapping band is operated 
from one end only the setting pull will 
be 7, for one direction of rotation and 
T,e% for the opposite direction of rota- 
tion. But each end of the band may be 
connected to the two ends of a bell 
crank to give equal operation in both 
directions. By this method the load to 
set will be JT, (e9 + 1)/2 which al- 
though smaller than T, e#“ may be con- 
siderably larger than 7; alone. In 
large sizes this may be too difficult to 
operate although it does make a smooth 
operating brake. 

To make the brake work equally well 
in both directions and also to work as 
easily as possible, some device must be 
resorted to which will shift the anchor 
end and the actuated end. This arrange- 
ment is used on some automobile brakes 
in which a double ended hydraulic brake 
cylinder is used reversibly. Fig. 4 shows 
the forces for counterclockwise rotation 
involved in a band designed to work 
equally well in both directions. 

When the rotation of the drum is 
clockwise the entire band assembly 
tends to float in that direction and it is 
stopped by contact with the right hand 
band stop R, the other end of the band 
is drawn tight by action of the links. 
When rotation is counterclockwise, con- 
tact is made on the left hand stop JL, 
and the right hand end of the band be- 
comes the slack end. 

This type of brake is a messy a 
sembly of links and levers and should 
be avoided unless the ease of braking is 
actually needed. The brake has one 
other peculiarity which may give con- 
cern to an operator. If the load on the 
drum reverses while the brake is 4P 
plied there will be a sudden increase i? 
load on the operating levers during the 


Wdl X = Tie’ “de 
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short interval when neither end of the 
band is against a stop. This may pro- 
duce considerable “kick” on the opera- 
tor. But even with these disadvantages 
this type band is often the only answer 
to a brake for reversing drum. The 
forces involved in this design will now 
be traced. 

Start by arbitrarily assuming that 
a 100 lb. force is pulling on the link Q. 
Then taking the lever P as a free body 
there are three forces acting on it which 
meet in point B so that the force poly- 
gon ABC. can be constructed. With 
counterclockwise rotation, the force 
through D is equal to AC. The next 
free body is the right hand end casting 
which is acted upon by three forces, 
namely AC which equals DE, DG, and 
FD which equals GE. DG is the tension 
force in the band and by following it 
around to the point V, as described for 
band in Fig. 3, the force entering the 
left hand end casting can be found and 
a force polygon constructed for this 
free body. 

Continue the tangential force on the 
left hand end casting until it intersects 
the force CB at H on the center line of 
the eyebolt S. This particular force is 
chosen because its direction and magni- 
tude are known. There are four forces 
on the left hand end casting, namely the 
force through N, the force from the eye- 
bolt S, the force from the stop L and 
the force from the drum. When four 
forces act on a body the resultant of any 
two of them is equal and opposite to the 
resultant of the other two. The force 
CB and the tangential force through N 
are known and their intersection is 
known from which HI is laid out to 
some convenient scale. Then J/ is laid 
out equal to CB using the same scale 
as that previously used for H/. Then 
HJ is their resultant. 

Of the two forces remaining, the force 
of the stop Z upon the end casting is 
known in direction but not in magni- 
tude. but its intersection with HJ at the 
point K determines the intersection of 
the force from the stop L and the force 
from the drum, the latter force is now 
known to act along the line F’K. The 
resultant of these two forces is known 
to be equal in magnitude to H/ and op- 
posite in direction. The force triangle 
KLM can now be constructed. in which 
KL is equal and opposite to HJ, and 
KM is the force coming out of the drum. 

From foree KM the maximum unit 
Pressure on the lining under the tip of 
the casting can be found. From ML 
and 4B the braking torque can be found 
‘Y summation of the moments acting on 
the complete band and drum’ taken to- 
gether as a free body. 

The moment cofning’ into the: drum 
by way of the shaft is equal and op- 
Pesite to all other external moments act- 
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Fig. 4—Typical adjustable band brake for operation in either direction of rota- 
tien with method of finding the magnitude and direction of forces in the differ- 


ent members. 


ing on the band. There are two external 
moments, namely 4B x ro and ML x 1. 
These both tend to rotate the band and 
drum in a clockwise direction and are 
therefore additive. The total braking 
effort then is 
AB Xr, + ML X 1, 

for a force of AB acting on the link Q. 
The braking torque for any other force 
or the force tor any other braking 
torque can be obtained by simple calcu- 
lations based on the ratio of algebraic 


sum of these moments to the force of 
100 lb. on the link. 

If the rotation is in the clockwise di- 
rection these two moments are opposed 
and net braking torque is equal to the 
difference between two such moments. 

The braking torque for both di- 
rections of rotation are not likely to be 
equal in the first design. therefore, some 
juggling of proportions may be re- 
quired’ to get them near enough alike 
to be acceptable. 





325 





Engineering Personnel 
And Cost Control 


JAMES E. THOMPSON 


Chief Engineer, Booth Manufacturing Corporation 


Second of a series on engineering organization. 


Methods of personnel procurement, training, 


and assignment are discussed. Cost control is considered from the viewpoint of budget, distri- 


bution, accounting and design improvement. 


NGINEERING management, or the 
general business administration 

of the engineering department— 

as separate from the design and draft- 
ing activities—can be divided into two 
prime phases: human relations and 
business relations. The former concerns 
the intelligent supervision and leader- 
ship of employees, and has been briefly 
treated in Part I. March Propuct En- 
GINEERING, The business aspect of en- 
gineering management has four closely 
related functions: control, 
cost control. planning, and coordination. 
Personnel control establishes simple. 
practicable methods of handling per- 
sonnel procurement 


personnel 


and terminations. 
maintaining personnel assignment and 


history records, and wage and salary 
administration. A large engineering de- 
partment also needs a method of train- 
ing new employees in company pro- 
cedures. Occasionally educating pro- 
grams are required for both employees 
and supervisors. 

Methods of collecting and allocating 
costs are a basic necessity for an en- 
gineering department, since intelligent 
planning is impossible without accurate 
knowledge of costs. both in man-hours 
and money. A through cost-control sys- 
tem goes beyond the strictly timekeep- 
ing and accounting phases of collecting 
and allocating costs. It also encom- 
passes cost reduction through applica- 
tion of production design principles. 











A satisfactory engineering employee record form. 
an 84x11 in. card having on one side a concise record of 
personal facts, experience, wage increases and attendance. 
A date strip along the upper margin is flagged with colored 


NT ORES Tae EES SE Reece Sela naa! cenit FE mR 


This is 
review times. 


Typical record forms and reports are included. 


Engineering planning combines 
scheduling and estimating to determine 
when each engineering project can be 
completed. Each new project is an- 
alyzed prior to release for engineering. 
The man-hours necessary to accomplish 
the required work are determined, and 
correlated with the man-hours actually 
available. This permits determination 
of the earliest practicable completion 
date for the project. 
the project is checked daily to ascer- 
tain both percent-complete and man- 
hours expended, and corrective action 
taken if it lags behind or exceeds the 
budget. 


The progress of 


Coordination of all engineering activi- 
ties insures that only authorized work 





< 


signals to indicate draft expiration, vacation, and next wage 
The other side of this record lists the en 
ployee’s experience within engineering, vacations, wagé 
adjustment recommendations, and job performance ratings: 
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Form for non-supervisory personnel provides twelve varia- 
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tions of each of ten basic factors. 









card, 








A cross is inserted in 
the numbered square opposite the condition that best de- 
scribes the employee’s performance. Each column is totaled 
and a grand total entered in the lower right corner of the 





termines the advisability of an increase. An employee 
failing to receive a rating of 85 or better rarely merits an 
increase, A similar performance rating method can be 
used for supervisory personnel, except for rearrangement 
of data on the form. 


This is the employee performance rating, and de- 


leadership, cost 





consciousness 


Emphasis should be placed upon 


and employee _ relations. 












is accomplished. in a manner that in- 
sures fulfillment of all contractual and 
departmental obligations. All contracts 
and incoming requests are analyzed to 
determine engineering’s responsibility 
ineach. Engineering groups or sections 
are informed of specific responsibilities 
and follow-up is maintained. 
Maintenance of proper personnel and 
cost control, followed by realistic plan- 
ning and aggressive coordination are 
prerequisites for efficient operation of an 
engineering department. When _ these 
activities are functioning correctly, 
proper personnel will be available to 
accomplish the required work. Work 
will be completed within allowed bud- 
zets on or before scheduled completion 
dates, and will be properly coordinated 
'o insure fulfillment of all requirements. 















Personnel Control 






Company personnel departments are 
Well qualified to handle the general 
Personnel work of recording employ- 
ment applications. investigating citi- 
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zenship, and maintaining case histories 
of each employee. Rarely are they suf- 
ficiently familiar with engineering prob- 
lems to handle . detailed personnel 
affairs. Thus, it is desirable to establish 
a separate personnel activity 
engineering. 

Detail personnel affairs not directly 
related to human relations comprise: 
employee history records, wage and sal- 
ary reviews, overtime, and shop passes. 
Although some of these are not peculiar 
to engineering, they are frequently more 
accurate. 

Complete histories of each employee 
are essential in engineering, because of 
the highly specialized and varied work 
involved. Frequent personnel transfers 
from one section to another to meet 
schedules also require immediate ac- 
cess to employee records, 

Each engineering employee should be 
periodically reviewed on the basis of 
job performance to ascertain if an in- 
crase in wage or salary is merited. The 
practice of hit-or-miss increases cannot 
be tolerated, and it is necessary to pro- 


within 


vide a simple effective method of re- 
viewing each employee at specified in- 
tervals. Frequency of review is gov- 
erned by company policy, union con- 
tracts, or a combination of both, but 
in all cases must be definite and under- 
stood by all employees. All job per- 
formance ratings should be made by the 
employee’s immediate supervisor, sub- 
ject to approval of his superior. 
Overtime is an evil that should be 
avoided wherever possible, and under 
no circumstances should it become cus- 
tomary. It is a proved fact that when 
overtime exceeds a few consecutive days 
the continued mental fatigue causes em- 
ployee slowdown to a point where the 
work accomplished during a normal 
work-day plus overtime is no greater 
than was originally accomplished with- 
out overtime. Quality of work rapidly 
deteriorates when employees are sub- 
jected to a continued overtime schedule. 
When overtime is readily obtained there 
may develop a tendency for supervisors 
to be over-optimistic regarding comple- 
tion dates, on the premise that over- 
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FOR ALL OVERTIME BEYOND 
__ CLOCK NO. ~ 


work overtime os follows: 


EMPLOYEE: 
authorized to 


GOOD FOR ENGINEERING BUTTON WHICH MUST BE 
DISPLAYED IN FULL SIGHT WHEN ENTERING ANY 
DEPARTMENT IN THE SHOP. 


is 


pate 


~~ Overtime 


Reaso 


zation must be 


Overtime authori so ll 


in rack with your 


There is a genuine need for using a formal method of 
requesting overtime, and establishing deadlines for sub- 


mitting these for executive approval. 


Unless this is done 
it is difficult to keep supervisors alert to the necessity of 
planning their work sufficiently far in advance to avoid 


DRAFTSMAN 





GROUP 





Sg ES 








the frequent occurrence of sudden emergency work. 
pass request forms must be signed by employee’s super- 
visor before presentation to the chief draftsman’s office. 
Badges serve as control over employees who must visit 
factory departments in connections with engineering work. 


Shop 





due jobs can always be rushed through 
to completion on overtime. 

However, there are occasions where 
overtime is necessary, and a satisfactory 
control must be established to care for 
these cases. The authority to approve 
or reject all overtime requests should 
be delegated to either the administrative 
engineer or the chief draftsman, depend- 
ing upon the organizational structure of 
the department. All supervisors requir- 
ing overtime make written request, list- 
ing their personnel involved and the 
reason for the overtime, before the close 
of the work day. Upon approval of the 
request a_ special 
issued to 
to work 


overtime pass is 
authorized 
overtime. This pass permits 
the employee to gain admittance to the 
department after regular working 
hours, and is turned in with the em- 
ployee’s time card on the following 
morning. The pass is timekeeper’s au- 
thority to accept the overtime shown 
on the employee’s time card. 

Another vexing problem is the control 


each employee 


of non-supervisory employees who must 
visit factory departments in connection 
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with engineering work. The prerogative 
of freely visiting other departments 
cannot be extended, for there are always 
a few employees who are certain to 
take advantage of the privilege. 

A simple solution is use of a shop- 
pass badge which must be worn by 
non-supervisory engineering employees 
whenever in shop departments, This is 
effective when company policy estab- 
lishes that shop foremen shall refuse to 
allow the presence in their department 
of a non-supervisor engineering em- 
ployee not wearing a shop-pass badge. 

When a guard is stationed at the en- 
trance to engineering it can be made his 
responsibility to issue these badges upon 
presentation of a properly authorized 
request. These badges are loaned only 
for a short period, and must be returned 
before the close of the day they were 
issued. 


Cost Control 


The first 
to establish 


step in cost control is 
an over-all budget for the 
department, 


engineering followed by 


individual budgets for each operating 
unit. These budgets must have flexi- 
bility for possible revision to accomo- 
date changes in engineering work in 
progress. 

Fach unit of engineering must operate 
within its current budget, and be gov- 
erened by periodic cost reports issued 
by the cost control section. A time: 
charge system gives daily cost accumla- 
tion by charging every engineering hour 
against a specific, designated account 
number. These account numbers must 
not only provide for charging time 
against each project within engineering. 
but also provide sufficient detail! ac- 
counts to show exactly how costs are 
distributed within each project. This 
permits compilation of cost records that 
indicate why budgets are exceeded oF 
decreased. 

The secret of accurately estimating 
the cost of engineering projects lies 2 
compiling accurate cost records over 42 
extended period. New projects can then 
be studied in the light of their relation 
4 |lowances 


can be made for variations in complex 


ship to previous projects. 
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Description of Work 














{ weekly summary of cost distribution can be used to 
acquaint all concerned with the cost distribution within each 
project. 





The summary shown herein was prepared near 
the conclusion of the development program for a large 
single-engine dive-bomber airplane, and shows costs in 
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man-hours. 


money values, 





It is only necessary to multiply these values 
by the established engineering man-hour cost to arrive at 
It will seem that many of the original esti- 
mates have been exceeded, but only slightly. 


In general 


the original estimates were exceptionally accurate. 





tv. of the work involved, to arrive at an 
ntelligent estimate of the time required 
to complete the new project. 

The basis for estimating may be the 
quanity of drawings involved. This 
method is usable for small articles, 
wherein the quanity of drawings can 
be fairly accurately estimated. By ap- 
piving data previously compiled regard- 
ng the man-hours required to complete 
the average layout, assembly and detail 
drawing for that product, a reasonable 
estimate of man-hours can be made. 

In the case of large complex pro- 
ducts such as an airplane, it is more 
logical to gather data on the engineer- 
ing-cost per pound for various types of 
the product. Cost data can then be 
based upon the estimated weight of a 
new design. 

In any case a record of engineering 
osts should be compiled over the course 
0! several projects before accurate cost 
estimation is possible. The only alter- 
native is obtaining information on the 
engineering costs of other companies 

inufacturing a similar product, and 

ing that as a basis. It is dangerous 
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to accept the data of another company 
too literally, for the conditions which 
govern engineering costs such as caliber 
of personnel and efficiency of manage- 
ment, are almost certain to be different. 
In any event, an engineering cost con- 
trol unit can be considered as primarily 
a statistical group until sufficient data 
is accumulated on actual costs to per- 
mit accurate forecasts. 

Costs have been referred to in terms 
of man-hours, which is the most logical 
method, as the man-hours required to 
accomplished specified work tend to re- 
main more stable than money value. It 
is almost necessary to establish engi 
neering budgets and other cost data in 
terms of money. This is done easily 
after basic man-hour costs are estab- 
lished, by simply multiplying man-hours 
hy the unit engineering cost for the par- 
ticular work. 

Engineering costs vary greatly with 
the nature of the work, and the size 
of the department. Overhead increases 
inevitably with increase in departmental 
size. owing to the increased require- 
ments for full-time supervising, check- 





ing, technical and clerical personnel. At 
the present time engineering man-hour 
costs range between $2.35 and $4.00 per 
hour. including both direct-labor and 
overhead. Each cost control unit should 


ascertain the costs within their engineer- 
ing department for each of the different 
types of basic work involved rather than 
attempting to take an average value and 
apply this to all estimates 

Costs are accumulated by establishing 
an account-number system wherein all 
engineering work is charged against ac- 
count numbers issued by the cost con- 
trol section. No engineering work must 
be accomplished until an account num- 
ber is assigned to cover the job. Each 
employee furnishes the cost 
group a daily report showing the dis- 
tribution of his days work, with the 
proper number of hours allocated to 
each account number. These daily costs 
reports are then summarized by the cost 
control unit to show cost allocations and 
budget expenditures. 

When tabulating machines are avail- 


able it is practicable to use the em- 


control 


ployee’s daily time card for recording 
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Fig. 1—Cost comparison ef two meth- 
ods of manufacturing this small pre- 
cision spacer revealed that the obvious 
method of using heary-wall tubing is 
most costly. 


costs. The engineering cost control sec- 
tion can then be furnished a daily record 
of cost distribution by the tabulating 
department. 

There are a variety of methods by 
which engineering costs can be fore- 
cast, analyzed and recorded. Space 
does not permit a detailed discussion 
of these. The important factors are 
that every engineering department that 
expects to be efficient must establish 
and maintain budgets, and provide a 
means of accumulating accurate, com- 
plete records of daily time expenditures. 


Cost Improvement 


Another phase of engineering cost 
control is the reduction of manufactur- 
ing costs by intelligent application of 
the principles of production design. 
This can be termed cost improvement, 
and has no direct relation to the cost 
control method for maintaining engi- 
neering budgets. Cost improvement is 
accomplished through a production en- 





gineering function which approves all 
designs in the development stage from 
the viewpoint of their production suit- 
ability. Additional checking and ap- 
proval during the preparation of pro- 
duction drawings insures minimum man- 
ufacturing cost compatable with the 
required quality and performance. 

Design analysis by a competent pro- 
duction engineer can often effect con- 
siderable savings by application of ideas 
which are obvious to a man trained in 
manufacturing methods. but which 
might not occur to a design engineer. 
For instance, in some cases welded steel 
assemblies may be more enconomical 
than drop forgings. Sometimes a forged 
part required in both left and right- 
hand opposite forms can be made with 
a single die by an inexpensive machin- 
ing operation on the rough forging. 
Occasionally a simple bracket can be 
sawed from extruded bar stock instead 
of using a forging or casting, with a 
considerable cost saving. 

Limits on machined dimensions can 
frequently be increased, with corres- 
ponding reduction in manufacturing 
cost, as the closer the limit the higher 
the cost. The designer should always 
ask himself the question, “Would it 
be necessary to scrap this part if it 
were machined 0.001 or 0.002 in. over 
or under the limits I have selected?.” 
“no.” then add that 
much to the limits. 

Cost comparisons can be used to ad- 
vantage when 


If the answer is 


two or more designs, 


parts, or items of equipment are pos- 
sible for a particular application. These 
cost comparisons should be the responsi- 
bility of a person having a wide variety 
of production and procurement experi- 
ence, to insure accurate results. 


In no 
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Fig. 2—Investigation of two designs for this bracket showed that the weld assem- 
bly is considerably cheaper than the forging until large quantities are needed. 
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case should each group engineer or 
supervisor attempt to make his own cost 
comparisons, for a variety of results are 
certain to be obtained with many de- 
cisions being based upon partial know- 
ledge of the facts. 

Fig. 1 shows a simple spacer, re- 
quiring machining all over. The obvi- 
ous material for this part is heavy-wall 
tubing. A careful analysis of the rela- 
tive costs of machining the part from 
heavy-wall tubing or from solid bar- 
stock will show approximately a 30 
per cent lower cost with bar stock, 
because heavy-wall tubing is expensive. 
Bar stock is comparatively cheap, and 
can be converted in to a facsimile of 
heavy-wall tubing by a simple rough- 
drilling operation. Further, the percent- 
age of rejections because of defective 
material will be less with bar-stock. 
Some heavy-wall tubing will develop 
longitudinal cracks during the machin- 
ing process, as a result of drawing 
strains released by the machining opera- 
tions. This can only be overcome by 
annealing the tubing prior to machin- 
ing, which introduces another operation 
and further increases cost. 

Two designs for a torque tube sup- 
port bracket, are shown in Fig. 2, one 
a forging, and the other a welded assem- 
bly. In small quantities the weld assem- 
bly will be 50 to 65 percent less expen- 
sive. owing to the elimination of forg- 
ing die and setup costs. For a quantity 
of 150 of these parts forgings cost $6.59 
each, while the weld assemblies are pro 
duced for $2.10 each. The comparative 
costs for these designs were determined 
as follows: 

Forging 
Material 
Labor 
Die and setup cost.......... 


ee ere 


Weld Assembly 


Oe es eA $0.15 
occ aia Widowed kaos alee 1.49 
We SO dis ees 0.46 






eS re 


The money values given in the pre- 
ceding example will vary, owing to 
changes in material and labor costs, but 
the relationship between the costs of the 
two designs will remain substantially 
the same. On the other hand, should 
the quantity be increased to approxi 
mately 2,000 parts the die-cost per part 
would be reduced sufficiently to effect a 
saving by using a drop forging. 


|The planning and coordination phases 
of engineering management will be con- 
sidered in Part III of this series. Suc- 
ceeding articles will consider drawing 
release, drawing and print control, 
drawing changes, and engineering serv- 
ice functions |. 
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Helium-Shielded Arc Welding 
Of Aluminum Alloys 


F. MASDEO 


Welding Engineer, Northrop Aircraft, Incorporated 


Advantages of helium-shielded arc welding of low and high-strength aluminum alloys. 


Joint design, properties of welds, test methods and development procedure are described. 


ELIARC welding. in which 
molten weld metal is shielded 
against oxidation in an electric 
by the inert helium or argon gases, 
»w being used for aluminum, flange- 
joints. While the oxy-hydrogen 
method is satisfactory for 
ninum, the inert gas shielded process 
had advantages in numerous ap- 
itions at Northrop Aircraft, Incor- 
ited, where it is rapidly becoming 
spensable. The process is being 
in the production of magnesium 
) ailerons and wing tips for the 
k Widow P-61 night fighter, where 
saving many man-hours. 
esults of an investigation of the pos- 
ties of Heliarc welding of alumi- 


ling 
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num alloys at Northrop showed that one 
of its most important advantages is 
speed. Flange joints ‘were welded at 
15 to 20 in. per min., which is approxi- 
mately three times faster than by gas 
welding. The combination of high speed 
and concentration of heat in the flange 
area only, probably gives rise to another 
advantage of increased yield strength 
in Heliarc welded specimens. This was 
particularly noticeable in the strain 
hardening alloys 3S and 52S in the 
'4-hard condition, as shown in Fig. 2. 
The welding process does not destroy 
the strain hardening properties in the 
main body of the sheet, as in gas weld- 
ing, because the heat does not reach as 
far on each side of the weld bead: How- 


ever, there is no appreciable difference 
in tensile strength of welds made by 
gas and Heliarc methods. Figs. 2 to 5 
show the comparative physical prop- 
erties of flange joints welded by the 
helium shielded arc and by gas torch. 
Welds were made in the low strength 
aluminum alloys, 3S, 52S and 61S, and 
in the high strength alloys, 24S and 75S. 

Several hundred panels of welded 
samples were made and tested at North- 
rop. The first experiments on aluminum 
were made with d.c. welding and re- 
verse polarity. Fairly good results were 
obtained when a uniform arc length 
could be maintained. This could be done 
under ideal conditions but on produc- 
tion parts it was difficult to maintain a 
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Fig. 1—Helium shielded arc welding has been applied to aluminum by super- 
imposing a.c. from a high cycle unit through a d.c. arc. 
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stable are and to keep it from going out. 
After the are was extinguished, tungsten 
electrodes became coated with alumi- 
num. which prevented further welding 
until the coating was ground off of the 
electrodes. 

To eliminate this dificulty a number 


of experiments were made with different 


types of welding machines and pro 
cedures. Finally. by using an a.c. high 
eycle unit: superimposing a.c. through 
a d.c. are from a conventional d.c. weld- 


ing machine. and Heliarc welding equip- 


ment, it was possible to maintain a 


stable are and to make smooth sound 
difficulty. 
The two parallel units also eliminated 
difficulty in striking the are. Weldabil- 


ity of all five 


welds on aluminum without 


aluminum alloys was 
satisfactory and technique was similar 
in all welds. 


can also be 


This new type equipment 


used on magnesium and 
stainless steel. 


Before releasing this development ts 
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2—Tensile properties of gas and Heliarc welds in 3S and 52S aluminum. 





the shop, a general investigation was 
made to determine: the physical and 
metallurgical properties of the weld and 
heat affected zone, and the joint design 
that is most suitable for production 
welding. Results of the former have 
been fully outlined and illustrated ex- 
cept for the effects of corrosion on the 
area around the weld. 

Corrosion resistance of welded tensile 
coupons from each alloy was determined 
by immersing them in an accelerated 
corrosive medium of NaCl-H,O, for 6 
hr. and examining them under a micro- 
scope for type and extent of attack. 
Alloys 3S and 52S had no signs of at- 
tack after this treatment. The extent of 
attack on alloy 61S was slight and 
shallow, causing no injurious reduction 
of physical properties of the joint. This 
alloy is slightly susceptible to inter- 
granular corrosion in the vicinity of the 
heated affected zone. 

Alloy 75S is susceptible to pitting 
and intergranular corrosion in the re- 
gion between the heat affected zone and 
the sheet material. The region adja- 
cent to the weld is slightly susceptible 
to intergranular attack. These results 
were derived from tests on specimens 
after cladding had been stripped off to 
determine the corrosion resistance of 
the core. Tests on specimens with clad- 
ding gave much more favorable results, 
which indicated the protection afforded 
by the cladding. 

Alloy 24S is still more susceptible to 
intergranular and pitting attack, espe- 
cially adjacent to the weld. The weld 
metal is also susceptible to intergranular 
attack. The resistance of 
welded 24S alloy is poor. 


corrosion 


At present a weld joint that requires 
a filler rod is not desirable because it is 
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Fig. 3—Tensile properties of gas and Heliarc welds in 24S and 75S aluminum. 
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dificult to maintain a stable are and 
ihe appearance of the weld is impajred. 
The most common joint on aluminum 
weld assemblies is the flange joint be- 
cause it is simple to form and easy to 
weld. This type of joint was therefore 
selected for tests and used in  sub- 
sequent design. Test sheets were 0.040 
in. and 0.08] in. thick and had a flange 
height of 0.10 in. and a fillet 
equal to sheet thickness. 

All test welds were manual because 
typical results could then be used for 
design allowables. A short are length 
was maintained to assure sound welds 
and a stable arc. Flanges were melted 
down flush with the surface and 100 per- 
cent penetration was easily obtained. 
Table I gives current settings. Flange 
joints were prepared for welding by ap- 
plying a light coating of aluminum 
oxide film. 


radius 


\ number of investigations have been 
made to develop a welding process that 













Table I—Current Settings for Welding 
Aluminum 





Thickness—0.040 in. 


25 volts 

46 amperes 

Reverse polarity 

5 liters helium per min. 
High cycle unit 

,-in. tungsten electrode 





Thickness—0.081 in. 


25 volts 


75 amperes 

Reverse polarity 

5 liters helium per min. 
High cycle unit 

3/16-in. tungsten electrode 
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Fig. 6—Photomicrograph of typical pitting and intergranular corrosion adjacent 
to weld metal in 24ST as a result of accelerated test. 
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Fig. 5—Yield strength of gas and Heliarc welds in 61S aluminum alloy. 
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Fig. 4Ultimate tensile strength of gas and Heliarc welds in 61S aluminum alloy. 
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does not require flux. While a number 
of satisfactory welds have been made 
without flux, using argon gas with a.c. 
and d.c., no flux-less method has been 
developed to the point where it can be 
used extensively, as on magnesium al- 
loys. field 
would be an 
important asset in aluminum welding to 


Continued research in this 


is necessary because it 
eliminate passivation after welding and 
flux inclusions. two disadvantages in 
welding aluminum alloys by 
methods. 

Since application of the light alloys 
has increased tremendously during the 
war years there has been a correspond- 
ing rapid development in welding meth- 
ods and experience in fabrication, which 
will be valuable to postwar design and 


present 


production of magnesium and alumi- 
num products, as well as other materials 
requiring controlled 


closely welding 


pr ocesses, 
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Formed Sheet Metal Parts 
Classified by Shape —III 


MARK P. MEINEL 


Production Design Engineer 
Lockheed Aircraft Corporation 


A classification of formed sheet metal parts, particularly applicable to aluminum 


alloys, is discussed from the standpoint of design of such parts to simplify 


production. Suitable production methods and machines for each class are given. 


FORMED sheet metal parts have been 
divided into 23 classes on the basis of 
their finished shapes and grouped into 
six types for the double purpose of im- 
proving design and simplifying produc- 
tion of formed parts. This classification 
has been supplemented and made more 
valuable as it applies to aluminum alloy 
parts by the addition of considerable 


information on critical design factors, 
forming methods and equipment suit- 
able for the various classes of formed 
shapes. 

Types 5 and 6, dealing with deep and 
shallow recessed parts and including 
10 of the most difficult classes to form, 
are defined and discussed here. Types 
1 to 4, covering singly curved parts and 


curved sections, parts having double 
curvature, were discussed in March and 
April Propuct ENGINEERING. As pre- 
viously stated, classification was a proj- 
ect of the National Research Committee 
and the War Metallurgy Committee and 
was prepared largely by Dr. George 
Sachs, Case School of Applied Science, 
to simplify engineering design. 


TYPE 5—DEEP RECESSED PARTS 


DEFINITION: Parts are characterized by one or several 
deep recesses covering most of the part surface and usually 
leaving a deep peripheral wall. Deep drawn parts comprise 
an important division of aircraft parts since many of the more 
complex and unusual shaped parts are in this class. Difficult 
parts of the types previously discussed are often trimmed from 
deep recessed parts. 

Generally speaking, the severity of a deep drawing opera- 
tion is determined by the percent of reduction accomplished 
during the forming operation, this being expressed as either 
reduction in area or reduction in blank diameter. If this 
reduction, because of the particular geometry of the part, 
becomes excessive the blank will tear because of the high 


tensile loads required to draw the excess material into the 
die cavity. The blank size of either a cylindrical or oval cup 
is based on the fact that the surface area of the blank is 
equal to the surface area of the formed part. The principal 
limitation in drawing boxes is the depth and vertical corner 
radii, the latter determining the former. Tests have indicated 
that a circular blank is ideal in deep drawing box-shaped 
parts. 

Any material selected for use in deep drawing must have 
a yield strength no greater than 30,000 lb. per sq. in. if 
double action dies are used or approximately 20,000 lb. per 
sq. in. if the drop hammer is used. When higher strength ma- 
terials are used, the maximum depth of draw is less. 


CRITICAL DESIGN FACTORS FOR TYPE 5 PARTS 


Class A—Cylindrical cup parts having vertical walls with 
or without cutouts in flange wall or offsets on the bottom. 








TYPICAL. PARTS. — TYPE 5S-A 
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Class B—Oval cup parts with or without flanges, cut-outs or sloping and curved bottoms. 








TYPICAL PARTS — TYPE 5-B 












1. The height and diameter of Class 
A and Class B parts must be such that 
the ratio of punch diameter to blank 
diameter is at least 0.5 for double action 
dies or 0.7 for drop hammer forming. 
For a quick and simple means of check- 
ing the formability, height-radius ratio 
may also be used with a value of 0.5 for 
24SO, 52SO and deep draw 1010 steel 














and 0.3 for 61SW. These values allow 
14 in. for trim after forming. The theo- 
retical diameter of oval parts is half the 
sum of the major and minor axes. Blank 
diameter for cylindrical cups may be 
calculated as four times the average of 
the inner and outer surface area of the 
cup plus a minimum trim of 4 in., di- 
vided by 3.14 (44/z). 


Class C—Rectangular parts having a small corner radii and vertical 
walls, All curvature is convex and bottom can be irregular or sloping. 








2. Draw radius should be held within 
the range of 5t to 10t, with 8t as op- 
timum value. A large radius of more 
than 12t allows puckering, while a small 
radius of under 5t restricts the depth of 
draw. 

3. The maximum depth of draw must 
be considered equal to the sum of the 
part depth plus flange width. 














TYPICAL PARTS — TYPE 5-C 


















1. The depth of draw must not exceed 
7 times vertical corner radius when it 
ranges from '% to:1 in. but can be ap- 
proximately 12 times when the radius 
is 14 in., or less. The draw radius and 
vertical corner radius must be at least 
5t and the bottom radius can vary from 


2% to 8t depending on depth of part. 



























The limit of depth of draw can also 
be expressed as the ratio of height to 
width of box, which is approximately 
0.6 for corner radii up to 3, in. and ap- 
proximately 0.75 for radii more than 
14 in. These values are applicable to 
3S0, 24S0, 52SO, and deep draw 1010 
steel. 


Class D—Parts with sloping walls, convex curvature, 
straight or curved sides and itregular or flat bottoms. 









ations. 


1. The parting plane or flange surface should be flat if 
possible, or otherwise of single curvature to facilitate the ap- 
plication of high hold-down pressures during forming oper- 





2. If a multiple draw is required, the 
second stage can effect a 50 percent in- 
crease in depth, while the third will 
give a 35 percent increase in depth. 

3. When the included corner angle 
is less than 60 deg. it adversely affects 
the depth of draw, reducing the depth as 
the angle becomes smaller. 









2. The ratio of projected punch area to blank area should 
be greater than for parts-with vertical walls, optimum value 
being approximately 0.33. 

3. The draw radius and punch radius are similar to those 
for Class A and Class B; however, the corner radius is not 
as critical. 

4. Extremely ductile materials such as 350, 52SO, and 
24SO are most satisfactory for sloping walls. Thin gages 
should be avoided in order to reduce the tendency to pucker. 





TYPICAL PARTS — TYPE 5-D 








(continued on next page) 
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Class E—Open parts characterized by convex curvature. and 
the absence of continuous wall at one or several places. 








TYPICAL PARTS — TYPE 5-E 





1. Draw radius should be generous, 
10t to 12t, especially where there is an 
abrupt change in parting plane. If the 
radius must be considerably less. it 
should be set by a second operation. 


2. Depth of part should be fairly uni- 
form or should change gradually from 
one end to the other to avoid the for- 
mation of wrinkles. 

3. Maximum formability can be de- 


termined by the ratio of punch area to 
blank area, which is 0.25 minimum for 
a one operation part. 

4. Material selection is same as for 
Class D, thin gages should be avoided. 


Class F—Parts with re-entrant contour having continuous walls or partial walls. 





TYPICAL “PARTS — TYPE 5S-F 





1. The ratio of projected punch area 
to the blank area must be at least 0.30 
for ductile material such as 24SO and 
52S0. 

2. The of area 


radius re-entrant 


Class G 


should be at least equal to the depth of 
part to avoid excessive tool and salvage 
costs. 

3. Restrictions on draw radius, punch 
radius and selection of material are the 


same as for Classes D and E except in 
the area of re-entrant contour where a 
generous draw radius, % in. or more. 
and sloping walls of 45 to 90 deg. will! 
greatly improve formability. 


Parts characterized by a saddleback bottom 
having reverse contours perpendicular to each other. 








TYPICAL PARTS — TYPE 


— 





1. Maximum contours, draw radius, 
and ratio of punch area to blank area 
are the same those given above 
for Class E. 

2. Saddlebacks 


as 


have a strong 
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ten- 


dency to wrinkle in the center of the 
saddle, which can be minimized by hold- 
ing reasonable contours. It is advisable, 
however, to avoid saddlebacks wherever 
possible. 


3. material with a_ low 
strength is desirable, such as 3SO and 
24SO Alclad, which shrink readily and 
can, thus, absorb the excess material 
that accumulates in a saddleback. 


yield 
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Class 


H—Parts with undercut walls 
that is larger at the bottom than at the parting plane. 





having a _ recess 





TYPICAL PARTS — TYPE 5-H 








1. Data on draw radius, material, 
depth and contour are the same as for 
Classes A and B. 


2. The ratio of punch area to blank 


area should be at least 0.30 because of 3. Part design should be such that 
the angle of bend through which the the undercut can be produced in one op- 
material must flow when moving into eration by tilting the part, thus securing 
the die cavity. die access for conventional] tooling. 














ACCEPTABLE FORMING METHODS 


Acceptable forming methods for all Type 5 parts are double action die 
in mechanical or hydraulic press and the drop hammer. A single action die 
can be used on certain Class F parts and a bulging die on Class H parts. 









FOR TYPE 5 PARTS 











TYPE 


less than 0.15. 








6—SHALLOW 


DEFINITION: Parts are characterized by one or several re- buckle in the flat area between recesses because of the draw 
cesses of limited depth in relation to the major dimensions action that occurs during forming. Careful design and dis- 
of the recess. Parts must have a ratio of depth to width of — tribution of recesses help to prevent such distortion. Fre- 


Most shallow recessed parts are formed in either 24SO those required by design to avoid buckling. The most favor- 
or 24S “as quenched;” however, satisfactory parts with good able design of recess from a formability standpoint has a 
accuracy can be obtained by forming 61S within eight hours smooth contour; that is, the cross sectional shape is basically 
out of quench. If more than one operation is required, the final a constant radius arc. This shape will give the minimum 
operation is frequently done in 24S “as quenched” to avoid — strain for a given depth of section and the most uniform dis- 
lieat-treat distortion. Parts having several recesses tend to tribution of strain, thus avoiding wrinkling tendencies. 


CRITICAL DESIGN FACTORS FOR TYPE 6 PARTS 


Class A—Dish type parts having only one recess. 
be closed or open and be regular or irregular in shape. 


RECESSED PARTS 

















quently beads or similar shallow recesses must be added to 






They may 

















TYPICAL PARTS — TYPE 6-A 








Since most parts are formed by 
pure stretch, all radii should be gener- 
ous to permit maximum distribution of 
Strain ) 


2. Walls of the recess should slope 
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as much as possible to reduce forming is as follows: 


strains. Ratio 0.10 0.15 0.20 0.25 0.30 
3. The average stretch for various Stretch, 

ratios of recess depth to recess width percent 3 6 10 15 22 

when the cross-section is a circular arc, (continued on next page) 
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Class B—Beaded and embossed parts, which include a wide variety of shapes either flat or with 
single or double curvature, with the surface broken by several regular or irregular shaped recesses. 








TYPICAL PARTS — TYPE 6-B 





1. Depth and slope of the recess must 
not exceed the stretch limits of the ma- 
terial, which is 10 percent in rubber 
forming and 15 percent in die forming 
for 24SO Alclad and 52SO except when 
the recess is located near a free edge 
where material will feed into the recess. 


2. The slope at the corner of a re- 
cess should be less than along the sides 
whenever formed by pure stretch. Radii 
at recess mold lines should be generous, 
approximately 1 in. to distribute form- 
ing strains over a larger area. The out- 
side corner radius, when the part has 


a wall around its periphery, should not 
be less than half the blank radius. 

3. Hard stock, such as 24ST Alclad, 
is suitable only in special instances for 
parts formed by rubber where the major 
portion of the part is covered by closely 
spaced parallel beads. 








ACCEPTABLE FORMING METHODS FOR TYPE 6 PARTS 


Both Classes A and B can be formed in the double action die on hydrau- 
lic or mechanical press, by the drop hammer, or by rubber on the hydropress. 











Slide Films Speed Training of Draftsmen 


Y COMBINING visual and ortho- 

dox teaching practices the train- 
ing of draftsmen for work in war indus- 
tries has been considerably expedited. 
A series of 18 reading or discussion- 
type slide films, called “Mechanical 
Drawing and Drafting”, is intended to 
supplement the work of the instructor 
and in some instances has cut the time 
necessary to complete a course as much 
as 40 percent. The main purpose of the 
series is to give the beginner a quicker 
over-all understanding of the funda- 
mental principles of drafting and the 
tools, equipment, materials and pro- 
cedures involved, leaving more time 
for the instructor to lecture, demon- 
strate and supervise work projects. 

Each of the films is usually the basis 
for a single lesson around which the 
teacher can build his class to suit his 
own teaching techniques. Subjects of 
each of the films are: 

1. Measurements and Measuring— 
Part 1, 50 pictures. Standard of meas- 
urement, work accuracy, discussion of 
steel scale and its variations, dividers 
and calipers. 

2. Measurements and Measuring— 
Part 2, 64 pictures. The micrometer— 
how it works, how to read it, discussion 
of the vernier-scale principle, gages 
and gage blocks. 

3. Scales and Models, 80 pictures. 
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4. Addition and Subtraction in Geo- 
metry, 51 pictures. 

5. Multiplication and Division in 
Geometry, 48 pictures. 

6. Angular Measurement, 
tures. 

7. Constructions, 57 pictures. 

8. T-Square and Triangles—Part 1, 
31 pictures. Fundamental uses of the 
T-Square and the 45-deg. and 30-60-90- 
deg. triangles, tools and equipment 
needed, correct care and usage, setting 
up for drawing, reproducing margins 
and title block of standard drawing 
form, layout of title block. 

9. T-Square and Triangles—Part 2, 
60 pictures. Manipulation of triangle 
to obtain angle lines, layout of vertical 
and horizontal lines, layout of angle 
lines. 

10. Geometric Construction—Part 1, 
43 pictures. Materials and tools need- 
ed and importance of using them cor- 
rectly, how to draw a perpendicular bi- 
sector to a base line, dropping a per- 
pendicular at the end of a line, drawing 
a parallel-line, layout of fillets between 
intersecting lines. 

11. Geometric Construction—Part 2, 
36 pictures. Laying out of fillets be- 
tween a line and a circle or arc, dupli- 
cating an angle with compass and 
straight edge, dividing a line, laying 
out of angles with a protractor. 


68 pic- 


12. Drawing an Anchor Plate, 25 
pictures. List and pictures of tools 
needed, setup on the drawing board, 
layout of centerline and indication of 
holes and complete horizontal dimen- 
sions, layout of verticals, layout holes 
with arcs and circles, drawing horizon- 
tal object lines, drawing vertical object 
lines, drawing in diagonal, dark object 
lines with light extension and dimen- 
sion lines, drawing dimension arrow- 
heads, lettering the plate. 

13. Layout Work—Part 1, 112 pic- 
tures. Importance of accurate layout, 
techniques used in layout work, basic 
geometric construction. 

14. Layout Work—Part 2, 133 pic- 
tures. Special layout problems on 
actual work examples. 

15. Slotted Anchor Plate, 60 pictures. 
Layout work, hack-sawing, filing, drill- 
ing. 

16. Layout Tools and Measuring /n- 
struments, 96 pictures. What layout 
work is, tools used, use and care of 
measuring instruments. 

17. Plotting Graphs, 62 pictures. Vis- 
ualizing the equation, constants and 
how they change the picture, simultane- 
ous equations and their solution. 

18. Analytic Geometry, 36 pictures. 
Quadratic equations, writing the equa- 
tion for easy graphing, drawing board 
methods in graphing. 
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NVOLUTE pinions having a small 
number of teeth are usually under- 
cut if produced by any of the usual 

generating processes. This loss of metal 

comes about because the end of the 
tooth of the cutting tool extends inside 
the interference point of the gear and 
removes an excessive amount of ma- 
terial from the flanks of the teeth. Fig. 

1 indicates the relative locations of cut- 

ting tool and blank for.a 12 tooth 1444 

deg. pinion. Fig. 2 is a photograph of 

the finished gear. 

As can be seen from Fig. 1, under- 
cutting not only weakens the tooth, but 
in addition sometimes cuts away a small 
portion of the involute curve near the 
base circle which has a serious effect in 
reducing the length of contact between 
the teeth of mating gears. Undercutting 
is decreased as the number of teeth in 
a gear is increased. Thus for a 14% deg. 
gear of 32 teeth the undercutting will be 
reduced to zero. An increase of the pres- 
sure angle @ also decreases the under- 
cutting. 

Any attempt to improve the shape of 
the gear tooth by eliminating loss of in- 
volute caused by undercutting is influ- 
enced by the necessity of utilizing stand- 
ard cutting tools which may be on hand. 
Such equipment is expensive, and only 
on rare occasions will the purchase of 
special hobs or other tools be justified. 

About 40 years ago Maag, a Swiss 
gear cutting machine builder, accident- 
ally discovered that a rack cutter would 
generate the same involute as for a 
standard gear even though the pitch line 
of the rack was not tangent to the stand- 
ard pitch circle of the gear. If the 
cutter is located further from the center 
than under standard conditions, its 
teeth will not penetrate as deeply into 
the blank, and the resulting gear will 
have teeth which are thicker and spaces 
which are narrower, than would be ob- 
tained by standard practice. The base 
circle of the involute however remains 
unchanged. 

‘ince the teeth of the rack or hob 
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Enlarged Center Distance System 
kor Improved Gear Tooth Forms 


Method for designing spur gears which are to be generated with a cutting 
rack or hob that eliminates undercutting the flanks of pinions having a small 
number of teeth. Equations are developed for non-standard pitch circles, 


tooth thicknesses, pressure angles, blank diameters and cutter settings. 


MERHYLE F. SPOTTS 
Northwestern Technical Institute 
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Fig. 1—Relative positions of generating tool 
and blank when cutting a 12 tooth pinion. 





Fig. 2—Pinion with 12 teeth cut with generating tool having its 
pitch line tangent to standard pitch circle. Fig. 3—Pinion with 12 
teeth cut with a 14% deg. hob on the enlarged-center system. 


penetrate less deeply into the blank, 
the undercutting will be reduced or en- 
tirely eliminated. This idea has grown 
into a recognized method for the design 
of spur gears, and is known as the en- 
larged center system. The 12-tooth pin- 
ion of Fig. 2, when modified by a suit- 


are meshed together 


tance of the two shafts. 





able shift of the hob, will appear as in 
Fig. 3. If two gears with thickened teeth 
there will, 
course, be an increase in the center dis- 


It frequently happens that a pinion of 
few teeth is to operate with a gear hav- 


ing a relatively large number of teeth. 
In this case the pinion is cut to elimi- 
nate undércutting as indicated in the 
foregoing. For the gear, the cutting tool 
may be located to penetrate deeper into 
the blank than for standard practice 
giving teeth which are thinner than the 
standard values. If the shifts of the 
cutter, outward for the pinion, and in- 
ward for the gear, have been of the same 
amount then the two gears will operate 
at the standard center distance and pre- 
sure angle. Adjustment in the adden- 
dums for the gears will be necessary: 
an increase for the pinion and a de- 
crease for the gear. This method of cut- 


somewhat involved. The best approach 
is to derive an expression for the central 
angle subtended by the involute, shown 
as angle 8 in Fig. 5. This angle lies 


between a radius drawn from point A, 
the starting point of the involute, and a 
radius drawn from any other point of 
Referring to Fig. 
5, and measuring the angles in radians. 
arc AB equals tangent CB, and the 
angle B is 


the curve such as C. 


g a arcAB — CB 


OB OB 


B= tana-a (2 


= .@ 


Assume that two gears which have 
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been cut with known values for e are 
meshed together as shown in Fig. 6. 
Since the teeth are wider and the tooth 
spaces narrower. the center distance is 
greater than for standard gears. The 
radii r’, and r’, of the actual pitch circles 
are therefore greater than the radii 
r, and r, of standard gears having the 
same number of teeth. Since both gears 
retain their original base circles, the 
actual pressure angle @ is larger than 6 
the pressure angle of the basic rack of 
the cutting tool. 

With \V, and \, representing the 
numbers of teeth in the gears. e, and 
e, the variations in the settings of the 
cutting tools for the respective gears at 
the time they were generated, and CP 
the standard circular pitch of the gen- 
erating tool, the thickness of the teeth 
t, and t. measured on standard pitch cir- 
cles can be computed by Equation (1). 





Involute. 





Fig. 4—Relation of generating tool 
and tooth thickness when cutter setting 
is non-standard. 


Fig. 5—Method of computing the cen- 
tral angle subtended by an involute. 


Fig. 6—Relation of base circles, stand- 
ard pitch circles, actual pitch circles 
and tooth thicknesses of two spur gears 
cut on the enlarged-center system. 


ting gears has accordingly become 
known as the long and short addendum 
system, it is a-special case of the gen- 
eral theory of enlarged center spur 
gears. 

The relative positions of rack cutter 
and blank when cutting a gear on the 
enlarged center system are shown in Fig. 
4. The pitch line BR’ of the rack is not 
tangent to the pitch circle of the gear, 
but is located a distance e from tangent 
TT’. The gear train of the machine gives 
the same motion to BB’ or TT’ as to the 
pitch circle of the gear. Thus distance 
PA on the rack is equal to are PE on 
the blank. Where CP is the circular 
pitch for a standard gear, arc PE or 
thickness of tooth t measured around 
the pitch circle is 


t = 2e tan @+ CP/2 1) 


The geometry of the involute curve is 
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Let t’, and t’, be the respective tooth 
thicknesses measured around the actual 
pitch circles, then the angles measured 
on the gear teeth from their center lines 
to the starting points of their involutes 
will have values in radians as shown in 
Fig. 6. Then using the relation as ex- 
pressed in Equation (2), for gear 1, 

, 


th , HT 
—_ +—= — @) — 
(tan ¢ ¢) Or,’ (tan 0 aa or, 


t;’ = 2r’; [= + (tan @— 0) — (tang— | 
2r; 


(3) 
Similarly for gear 2 


t’ 
(tan g — ¢) + = (tan @— 6) + x 


t's = 2r’, [= + (tan 6— 6) — (tang— | 
“lo 

(4) 

While the gears actually run on new 

pitch circles of radii r’, and r’, the orig- 

inal velocity ratio of the two gears is 
preserved. Hence 

N, ry or, « Ni 

N, 72’ '  *N, 

The sum of t’, and t’, must equal the 

circumference of the actual pitch circle 


divided by the number of teeth. There- 
fore 


(A) 











and (A) into Equation (B), remember- 
ing that diametral pitch DP equals 
N,/2r, or N2/2r2, and that circular pitch 
CP multiplied by diametral pitch DP 
equals x, then reducing to lowest terms 
gives 
tan g — go = (tan @ — 6) + 
2DP (e:+e2) tan? 5) 
Ni+ N: . 
The radius of the base circle for gear 
| is r, cos 6 or r’, cos . hence 





P 7, cos 6 
rs _—_—_—— 

cos ¢ 6) 
also 


4 rz cos 8 


~I 


cos ¢ 


The center distance C for the gears 
is equal to the sum of the actual pitch 
radii. Therefore 

CHri,tre2= (n+) Se (8) 

COs ¢ 
NUMERICAL EXAMPLE 1. Two full depth 
spur gears of 10 and 15 teeth, 1 DP, cut 
with a 20 deg. hob are to be designed 
to operate on a center distance of 13 in. 
Determine the actual pressure angle ¢. 
and the values of e necessary to give 
teeth of the proper thickness if e, equals 



























(i+ = 2 th (B) 3e2 Compute the outside radii of the 
N: blanks and the depth of cut for a clear- 
Substitution of Equations (3), (4) — ance value of f equal to 0.1571 in. if the 
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Fig. 7—Layout of gears showing relative positions of rack cut- 
ters for purpose of finding outside radii and depth of cut. 
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end of the tooth of each;gear reaches to 
the working depth circle of the other. 


SoLution: The actual pitch radii are 


, 10 


ry = 55 X 13 = 5.20 in. 
r= ” X 13 = 7.80 in. 


The actual pressure angle ¢ is found 
from Equation (6). 





inialianiti nceos@ 5X 0.9396926 
ry 5.20 
= 0.9035506 
g = 25.3712 deg. = 0.442811 radians 


Substitution in Equation (5) indicates 
that 


€; + ec = 0.5668 in. 


Hence é: = 0.4251 in. 
e, = 0.1417 in. 
From a layout of the two gears 


similar to that shown in Fig. 7 the out- 
side radii, depth of cut, and other in- 
formation can be easily determined and 
placed on the drawing. 

\ check on the accuracy of the solu- 
tion can be had if the sum of ¢’, and t’s 
from Equations (3) and (4) is found to 
check the result obtained by dividing 
the circumference of the actual pitch 
circle by the number of teeth in the 
gear. 

When the tip of the tooth is to extend 
to the working depth circle of the mat- 
ing gear the outside radii and depth of 
cut can also be found from the follow- 
ing equations which are easily verified 
from Fig. 7 


1 


a ts oe (9) 
R, C Uy 2 DP / 
1 
R,=C-—-n-eat DP (10) 
Depth of cut R R2e-— C+. 11) 
These equations should not be fol- 


lowed blindly, but a layout similar to 
Fig. 7 should always be made as a 
check and to make certain that every- 
thing is in good order. 

Backlash can be obtained in enlarged 
center gearing in the usual way by 
setting the cutting tools a 
amount deeper into the blanks. 

Another type of problem which the 
theory of enlarged center gears can 
handle is given by the following ex- 
ample. 


sufficient 


NUMERICAL EXAMPLE 2. Two 14% deg. 
1 DP, full depth spur gears of 30 and 
50 teeth are operating together on the 
standard center distance of 40 in. In 
order to effect a change in speed ratio 
it is desired to replace the 30 tooth gear 
with one having 29 teeth. The 50 tooth 
gear and the 40 in. center distance are 
to remain unchanged. Determine the 
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value of e, which will give teeth of the 
proper thickness to mesh with the 50 
tooth gear. 


SoLUTION: 
r, = 14.5 in. 
n= 25 in. 


Also, r’ = = x 40 = 14.68354 in. 


ah 


. 50 
i 
By Equation (6), 

cos ¢ = 0.9560458 

g= _— deg. = 0.297587 radians 
é = Q, 

By Equation (5), 
é: = 0.54412 in. 

The outside radius of the new gear 
should be terminated at such a value 
that sufficient clearance is provided at 
the bottom of the spaces of the 50 tooth 
gear. The depth of cut will depend on 
the value chosen for R,. Note that for f 
equal to 0.1571 in. that the teeth of the 
50 tooth gear will reach to within 0.1130 
in. of the bottom of the spaces of the 
29 tooth gear. This may not be sufficient 
clearance especially if the gear as cut 
would have large fillets. The value for 
e, may be checked in the usual way by 
seeing that the sum of ¢’; and ?’’; is equal 
to the circumference of the actual pitch 
circle divided by the number of teeth. 


< 40 = 25.31646 in. 


RECOMMENDED VALUES FOR e. The 
amount of variation e in the setting of 
the cutting tool should of course be 
sufficient to prevent any loss of involute 
caused by undercutting. A convenient 
way to do this is to have the addendum 
line of the basic rack pass through the 
interference point of the gear. 

Thus from the relations as shown in 
Fig. 8 for full depth teeth the value 
of e will be given by 














Table I—Values of e for 1 DP Gears for Full 
Depth Basic Rack Tool 
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nae = _- sas —— oe i 2 
e Pp r (1 — cos? 6) DP r sin? 0 
1 
= —— (2 — Nsin’® 
sDP (2 sin* 6) (12) 
Th 
it 
' ' 
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Fig. 8 — Determination of “e” by 


causing addendum of basic rack to 


pass through interference point. 
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144 deg. 20 deg. 

No. of . No. of . No. of . 

Teeth e, in. Teeth e, In. Teeth é, in. 
10 0 .6865493 22 0.3104084 8 0.5320890 
11 0.6552042 23 0.2790633 9 0.4736001 
12 0 .6238591 24 0.2477183 10 0.4151113 
13 0.5925141 25 0.2163732 1] 0.3566224 
14 0.5611690 26 0.1850281 12 0.2981335 
15 0 .5298239 27 0.1536831 13 0. 2396447 
16 0.4984788 28 0. 1223380 14 0.1811558 
17 0. 4671338 2 0.0909929 15 0.1226669 
18 0 .4357887 30 0.0596478 16 0.0641781 
19 * 0.4044436 31 0 .0283028 17 0 .0056892 
20 0 .3730986 32 0 18 0 

and and 

21 0.3417535 up up 

Values of e for DP equal to 1, in ac- and (15) will result in a calculated 


cordance with Equation (12), are given 
in Tabie I. It should be noted that these 
values for e are equal to one-half the 
diameter increments as given on pages 
7 and 9 of “American Standard Spur 
Gear Tooth Form,” ASA, B 6.1-1932. 

If neither e, nor e, is equal to zero, 
and if the recommended values of 
Equation (12) are inserted in Equation 
(5), and certain terms combined trig- 
onometrically, the following equation 
will be obtained. 


tang — 9 = Now, + tin 20-6 (13) 


For 6 = 14} deg. this equation becomes 


_ 10344704 


For 6 = 20 deg., Equation (13) becomes 


1.4558808 
ities ~ s * 


Equations (13), (14) and (15) in- 
clusive are not valid unless e has been 
determined by Equation (12). If the 
larger of the pair of gears has a sufh- 
cient number of teeth to make the varia- 
tion e, of the cutting tool equal 0 the 
equations will not apply. 


— 0,0276721 (15) 


SOLVING FOR THE ACTUAL PRESSURE 
AncLe. In Numerical Example 1 the 
center distance C was given, and it was 
then necessary to compute the required 
values for e, and e, in order that gears 
having teeth of the proper thickness 
would be produced. 

On the other hand, if the values for 
are first chosen then the center 
This 


actual 


e, and ¢ 


distance C must be determined. 


necessitates a solution for the 
pressure angle @. For known values of 
é,, 2, DP, N:, Ns, 
of the terms on the right hand’ side of 
any one of the Equations (13), (14), 


and @ the summation 


value which can be represented by a 
single term, let this term be p. Then 


tang-g=—un 
Professor Harold T. Davis, North- 
western University, has shown that ¢ 
can be expressed by the series 


yan 2 ans 3 ae 
. (16) 


This series converges rapidly, so that 
the requisite number of significant 
figures for @ will be given by the first 
three terms of the series. 


NUMERICAL EXAMPLE 3. Two 14% deg. 
full depth gears are to be designed on 
the enlarged center system using the 
recommended values for e. Number of 
teeth N, in gear 1 is to be 10, number 
of teeth V, in gear 2 is to be 20, and 
are to be cut with a standard tool of 
1DP. Determine the center distance for 
these gears. 


SOLUTION: (14) should be 


used. 


Equation 


w= tang—¢ 
__ 1.034474 
30 

= 0.0238144 

3 « = 0.0714432 
W3u = 0.4149416 
(4/3 u)* = 0.0714432 
(4/3 u)® = 0.4149416° = 0.01230 


— 0.0106679 


Substituting in Equation (16) 


9 
¢ = 0.4149416 — is X 0.0714432 + 
o 


x 0.01230 


75 
= ().405627 radians = 23.241 deg. 
= 23 deg., 14.4 min. 


Equations (6) and (7) give the actual 
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pitch radii as 


y, — 2X 0.9681476 
"09188553 


, _ 10 X 0.9681476 _ Tene 
= 0.9188553 = 10.53645 in. 


= 5.26823 in. 





The center distance is 


C = 5.26823 + 10.53645 = 15.80468 in. 


Lone AND SHorT ApDENDUM GEARING. 
When the variations in the setting of the 
cutting tools are taken as e, equal to 
—e,, it is seen by Equation (5) that 
equals @ and there is therefore no 
change in the pressure angle for the 
pair of gears. Also by Equations (6) 
and (7), r’, equals r, and r’, equals rz, 
and the gears will operate on the stand- 
ard pitch circles at the standard center 
distance. 

The addendum of the pinion is in- 
creased to 1/DP plus e, and the adden- 
dum of the gear is reduced to 1/DP 
minus e;. This method of designing is 
accordingly known as the long and 
short addendum system. As indicated in 
the foregoing tne calculations are 
simple. 

By Equation (1) the thicknesses of 
the teeth become 


ty = 2e, tan 6+ 3CP (17) 

tp = — 2e, tanéd+4CP (18) 
Thus the thickness of the tooth of the 
gear is decreased by the same amount 
that the tooth of the pinion is increased. 


The outside radii of the gears will be 
as follows 


a 


1 
m+et+ DP (19) 





1 
fa=n— a+ eS (20) 
The depth of cut is the same as for 


standard gearing, namely 
2 
Depth of cut = DP Tt f (21) 


An example of a pair of long and 
short addendum gears is shown in Fig. 
9, examination of which will indicate 
that the tooth form of the pinion has 
been improved and is free from under- 
cutting. 

The long and short addendum method 
will not always remove the difficulties 
caused by undercutting. If the pair of 
gears of 10 and 20 teeth shown in Fig. 6 
had been cut on this system they would 
have tooth profiles like those shown in 
Fig. 10. The result as evident would have 
been most unsatisfactory. For the long 
and short addendum system to be suc- 
cessful, the larger of the pair of gears 
must have a sufficiently large number 
eth to permit the reduction in tooth 
kness caused by the shift of the hob. 
good rule to follow for 144% deg. 
gearing is not to apply the long and 
short method unless the sum of the teeth 
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Fig. 9—Spur gears cut on long and short addendum system. 











f=0/57/ | 


\,---- ord" 


















































pL y 
! ’ 
A ‘ 
s &§ 
Gear 2 o Sg 
N,-20 ! aa 
e,=-¥# , Mg i 
t,-/13984 i 








Fig. 10—An example of a pair of gears cut on the long and short 
addendum system where the results are far from satisfactory. 


in the gears is at least equal to 64. This 
means that the larger gear must have at 
least as many teeth in excess of 32 as 
the smaller gear has less than this num- 
ber. 

For 20 deg. gears the sum of the teeth 
should equal 34 at least. 

While these sums are often violated to 
some extent, the best plan when the 
number of teeth is not sufficiently large, 
is to give both gears suitable positive 
values for e and have them operate on 
increased center distances in accordance 


with the previously explained theory. 

The number of tooth intervals in the 
length of contact should also be deter- 
mined to make certain that a new pair 
of teeth will pick up the load before the 
pair which had been carrying it sepa- 
rate. A convenient means of doing this 
is to make a scale layout of the gears, 
measuring the distance between the 
points of intersection of the addendum 
circles with the pressure line, and 
dividing this length of contact by the 
normal pitch. 
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Design of Hydraulic Systems 


V—Accumulators and Their Application 


HOWARD FIELD, JR. 


Consultant 


An analysis of the characteristics, advantages and limitations of 


various types of hydraulic accumulators are discussed and compared. 


YDRAULIC accumulators, al- 
though not necessary in all hy- 

draulic systems, allow flexibility, 
smooth out surges and act as energy 
reservoirs to supply instantaneous de- 
mands in excess of pump capacity and 
thus correspond to batteries or springs 
in electrical and mechanical systems. 
Accumulator design may appear to be 
simple, but experience has shown that 
accumulators do not give satisfactory 
performance unless careful study and 
tests are made of operating character- 
istics, and details and materials of con- 
struction. 

The problem of determining the 
amount of energy and the volume of 
liquid the accumulaior must store be- 
tween definite, predetermined, pressure 
is dependent upon many factors none 
of which can be neglected. All these 
factors are directly related to the char- 
acteristics of the hydraulic system al- 
though some of them may be indirectly 
affected by such things as weight and 
size. 

An aircraft 
treme, but not unusual, example of the 
many factors which must be considered. 
The indirect factors include: 

1. Minimum weight. 

2. Minimum space requirements. 

3. Wide range of operating tempera- 
tures. 

4. Proper operation in any position. 
The direct facters include: 

Brake operation; 
1. Length of time brakes must be 


accumulator is an ex- 


parked. 

2. Characteristics of the brake valve. 

3. Number of brake applications with 
engine inoperative. 

4. Pressure and volume of fluid re- 
quired for each brake application. 
Landing Gear operation: 

1. Must gear be retracted by accumu- 
lator if engine failure occurs during 
take-off? 

2. Pressure and volume of fluid re- 
quired for retraction. 

3. Is pump capacity such that gear 
can be retracted in the desired time 
without help from the accumulator? 
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Basic methods of designing an accumulator are given in detail. 


Bomb door operation: 
1. Pressure and volume of fluid re- 

quired to open and close doors should 

engine failure make it necessary to jet- 

tison the bomb load. 

Hydraulic system operation: 

1. Internal leakage of the hydraulic 
system. 

2. How often may the unloader valve 
close? 

3. Flexibility required of the hydrau- 
lic system to absorb pump ripple. 

4. How many of the above factors 
apply to a single charge of the ac- 
cumulator ? 

Having 
quirement the first step in design is the 


determined the energy re- 
selection or the type accumulator to be 
This selection is based upon a 
combination of calculation, judgment 
and a knowledge of the existing types 
of accumulators. 

The oldest type ol 
cumulator is suitable for use in fixed in- 
stallations but it would be ridiculous 
to attempt to apply it to any mobile 
Consisting of a vertical cylinder 


used. 


hydraulic ac- 


unit. 
having a packed piston in its upper end, 
enough weights are placed on the piston 
to develop the unit hydraulic pressure 
desired. This weight loaded accumulator 
has an advantage not shared by any 
other type in that the pressure exerted 
is independent of the amount of fluid in 
the accumulator. The principal hazards 
to be overcome in the design of this type 
of accumulator are 
guiding of the piston, packing efficiency. 
and ease of packing replacement. 

The simplest type of accumulator, the 
free-surface or surge-chamber type, is 
only adaptable to stationary installa- 
tions because it must be recharged fre- 
quently and is not suitable for use with 
hydraulic fluids 


corrosion, proper 


any of the ordinary 
except water. 

This accumulator is not suitable with 
oils which foam badly since there is no 
separator between the air and the liquid. 
Some air is dissolved in the liquid when 
it enters slowly at high pressure. Dis- 
charge usually occurs rapidly and air 
is carried away with the liquid even 











though it is no longer in solution, be- 
cause the bubbles do not have time to 
reach the free surface. This is by far 
the cheapest type of accumulator to 
build but designers must evaluate the 
cost of recharging with compressed air 
several times a day before deciding to 
save a few dollars in first cost 

The obvious step of substituting 
springs for the weights in the weight- 
loaded accumulator makes a_ portable 
unit. Unfortunately the springs become 
so enormous for large volume units that 
they become impractical. When only 
a few cubic inches capacity is required 
this is the type of equipment to use. 

The important points to remember in 
design are the same as for weight-loaded 
accumulators but ease of packing re- 
placement should be emphasized. 
Spring-loaded and weight-loaded ac- 
cumulators have the very significant ad- 
vantage of precharging 
with air or gas (usually nitrogen). 
Aside from their weight and general 
clumsiness their chief disadvantage is 
that packings wear out comparatively 
rapidly because they are always under 
load. 

If we use air or nitrogen in place of 


requiring no 


a spring we arrive at the free-piston type 
of accumulator. This tvpe of ac¢umula- 
tor is light in weight and can be made 
in large capacities. Like the spring- 
loaded type it can be operated in any 
position. It is apt to be slightly more 
expensive than some of the others be- 
cause of some important design con 
siderations. Corrosion is important be 
cause parts of the cylinder wall may be 
exposed to moist air and. unlike the free 
surface accumulator, the slightest rust- 
ing is fatal to efficiency. Unless the pre 
charging air is moisture free some wate! 
will be present in the air side. The qua! 
ity of surface finish in the cylinder bore 
is important to prevent leakage past the 
piston packing. Two-directional pack- 
ings are the development which made 
this accumulator practicable but these 
packings tend to leak when pressure on 
the two sides are in balance unless the 
surface against which they slide 's 
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sly (1) Weight-loaded accumulators are the oldest type. Clum- wet. O-ring packings are generally used. as unidirectional 
ler siness precludes their use in mobile units. packings, such as V-rings, are continuously under load and 
of (2) Free-surface or surge-chamber accumulator is the r excessively. 
pe simplest type but requires frequent recharging and is not (5) Diaphragm accumulator is light in weight but is limited 
la- suitable with hydraulic fluids other than water. in size by the high load at the joint of the two hemispheri- 
ide (3) Spring-loaded accumulator is excellent for portable al shells, 
ng units but is limited in capacity by spring size. (6) Bag accumulator is similar to the diaphragm accumu- 
was (4) Free-piston accumulator is light in weight and can be lator but is not limited in size as the joint, being small in 
= made in large capacities. The lower O-ring packing serves diameter, is not subjected to severe loads. It can be satis- 
+ only as a bearing and has little friction since it is always factorily operated in the vertical position only. 
‘on- 
be =o ‘ 
be 
free 
ust Moo In order that the total length a separator between the two halves. It outlet. If this is not accomplished fluid 
pre ‘tthe accumulator may be kept to a is impractical to make this type of ac- will be trapped by early covering of the 
ater minimum the piston is turned with its cumulator in large sizes because of the outlet, thus reducing the effective ca- 
ual *pen end to the air side so that space high loading at the joint. Considerable pacity of the unit. 
pore * available for holding a large portion trouble is often experienced with the Opposed to this requirement of 
the 0! the compressed air. diaphragm and its attachment. The _ stretching the diaphragm is the fact that 
ack- The diaphragm type of accumulator diaphragm must seal tightly to the shell the synthetic rubber materials, trom 
rade 's lighter in weight than any of the pre- no matter which way it is flexed, must which the diaphragm is made, cannot 
hese tding types but has its own disadvan- be elastic and so formed that, as fluid be stretched much and retain long life, 
e on ages. It consists of two hemispherical is withdrawn, it makes progressive con- especially at low temperature. Since the 
5 the lalves either bolted or screwed together _ tact with the shell beginning at its outer diaphragm material must be flexible it 
e is ‘nd a flexible diaphragm which acts as diameter and working toward the fluid tends to extrude out of the fluid open- 
A ) o 
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ing unless that opening is carefully 
screened with a device having openings 
small enough to prevent such extrusion. 
This is often difficult to do without lim- 
iting severly the rate of fluid flow 
through these openings. Studies of the 
diaphragm action made at low pressures 
in transparent shells show that the fluid 
side should be kept at the bottom be- 
cause, when reversed, the weight of the 
fluid tends to make the diaphragm er- 
ratic and non-uniform in its stretchings. 
This tends to trap fluid and can cause 
undesired portions of the diaphragm to 
come into contact with the outlet screen. 

A variation of the diaphragm type 
accumulator is the bag type. The 
principal advantage of this accumulator 
is that the joint, being small in diam- 
eter, is not subjected to such high loads 
and it is practicable to make this type 
in large sizes. It can be said that, in 
general, the problem of selecting mate- 
rials for the bag and of making it 
stretch properly, without trapping fluid, 
is even more critical than the similar 
problems in connection with diaphragm 
accumulators. 

The design of a spring-loaded ac- 
cumulator is not difficult but spring de- 
sign requires consideration. It is usually 
best to make the initial spring loads of 
such magnitude that fluid pressure will 
equal the lowest useful pressure before 
the accumulator piston moves. Springs 
should be conservative in, design al- 
though they do not have to be stressed 


as low as they would if worked con- 
tinuously and rapidly through their full 
range. 

The design of any air-loaded accumu- 
lator regardless of type involves simple 
thermodynamics. A _ rigorous mathe- 
matically analysis of the action of the 
gas is not justified since many factors, 
such as humidity, are unknown. 

The volume of an air-loaded accumu- 
lator can be determined by the use of 
the following formula: 


V2—Vs3 


V= P, l/n P, l/n 
“"()>- (a) 
Where: 


P, = precharging pressure 
P, = maximum working pressure 
P; = minimum working pressure 
V = total volume of accumulator 
V2 = fluid volume at maximum work- 
ing pressure 

V; = fluid volume at minimum work- 
ing pressure 
fluid volume available during 
pressure drop from P2 to Ps 

nis unity when charges occur at constant 
temperature and 1.405 when changes are 
adiabatic or without change in heat. 





V. — V3 = 


Actual changes in an accumulator oc- 
cur at between 
these extremes. Filling of the accumu- 
lator with fluid is usually a slow process 
and temperatures have time to equalize. 
Discharge is rapid and some tempera- 
ture change must occur during the ex- 
pansion of the gas. However, to simplify 
calculation n may be used as unity. 
This value is sufficiently accurate since 


conditions somewhere 


the accumulator usually has sufficient 
time to return to normal temperature 
before a second discharge is required 
and thus has the same volume as 
though constant temperature conditions 
were maintained. Where the accumu- 
lator will be subjected to rapidly recur- 
ring cycles of filling and discharge a 
value of n from 1.1 to 1.3 will be re- 
quired. 

In most accumulator designs the 
values of P,, P2, Ps, and V2—Vs are 
known and we wish to find V. It is there- 
fore necessary only to solve the equa- 
tion to find the accumulator re- 
quired. In cases where a standard ac- 
cumulator is to be selected the solution 
will be for V.—V; to determine if it will 
meet the system requirements. 

In designing an accumulator the con- 
ditions under which it will be used, the 
allowable weight, the availability of 
high pressure gas for precharging, and 
other lesser factors generally determine 
what type to use. 


size 


The materials and machinery avail- 
able for accumulator manufacture deter- 
mine the details of construction. Dia- 
phragm or bag types are not usually 
advisable, unless available on the mar- 
ket, because of the expense of molds 
for the synthetic rubber parts and the 
inevitable changes to those parts before 
a satisfactory product is obtained. The 
number of units to be made has con- 
siderable influence on the optimum de- 


sign. 





Airplanes Lay Field Telephone Wire 


TELEPHONE WIRE is now laid from a 
C-47 cargo airplane at an altitude of 
only 200 ft. and a speed of 125 m.p.h. 
The wire laying mechanism consists of 
coils of wire, wound like a ball of twine, 
and cased in weoden boxes. Boxes hold 
two miles of wire and are connected 
one behind the other in a line extending 
diagonally across the cargo floor from 
the doorway forward to the pilot’s com- 
partment. 

Wire leaves the airplane through a 
short tube thrust out of the doorway 
and attached to the front opening of 
the first box. To the end of the wire is 
attached a 36 in. parachute and a 20 
Jb. chain for ballast. The parachute 
pays out the wire and the weight car- 
ries the wire end to the waiting ground 
crew. Wire feeds out from the first box 
and then from each successive box, be 
ing spliced between boxes, until the 
required length of wire has been paid 
out. Up to 16 miles of wire can be laid 
in this manner. 
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ABSTRACTS of TECHNICAL PAPERS 


THE JAPS, mediocre in their workman- 
ship, are unpressed by the need for 
metal conservation, while the Germans 
tackle serious metal shortages by modi- 
fying their design and improving their 
craftsmanship. Thus report J. R. Cady, 
H. W. Gillett, aad L. H. Grenell, metal- 
lurgists of the Battelle Institute, Colum- 
bus, Ohio, to Army and Navy Ordnance 
through the Office of Scientific Research 
and Development under the supervision 
of C. R. Maxon of the War Metallurgy 
Committee. 


Germany’s Plight for Metals 


The current report emphasizes that 
Germany is cramped for copper, nickel, 
molybdenum, vanadium, tungsten, 
chromium, and manganese, the severity 
of the shortages being about in the 
order named. 

Copper supply difficulties are under- 
scored by its progressive decrease in 
German cartridge cases: as early as 
1934 deep-drawn steel was substituted 
for brass in the larger cartridge cases 
of fixed ammunition. Subsequently cop- 
per cladding gave way to electrolytic 
copper coating on steel cases and finally 
to a mere lacquer coating. Likewise 
there has been a gradual change in driv- 
ing bands of projectiles from all-copper, 
through a duplex, copper-on-soft-iron 
band, to an all-iron band made by 
powder metallurgy. Many of these 
changes have incurred difficult engineer- 
ing and production problems, which 
were solved ingeniously and apparently 
satisfactorily. In certain spark plugs 
the usual copper gasket is replaced by 
soft iron. 

Even a small amount of copper is 


Worth saving; German duralumin-type 
alloys limit the copper content to the 
low end of the accepted range, saving 
Perhaps less than 0.5 percent of the 


copper compared with prewar specifica- 


Nickel has been in short supply in 
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Captured Material Reflects Trends 
In Enemy Metallurgy 


Germany for 10 years. Quenched and 
tempered projectiles and armor made in 
1937-1939 were nevertheless of the 314 
Ni, 34 Cr, % Mo type, but there had 
been for some time a tendency to omit 
nickel and raise the chromium. While 
early aircraft armor sometimes con- 
tained nickel, today chromium and 
molybdenum are the main alloying ele- 
ments. Lately, laminated armor, made 
of thin plates, requiring less alloys for 
hardenability, is used in place of single- 
plate armor. In most German armor 
chromium runs from 1 to 2% percent, 
and molybdenum from \4 to nearly 34 
percent, nickel is present only as resi- 
dual from scrap. 

Segregation of scrap for the optimum 
utilization of the alloying elements, is 
carefully observed and reflected in the 
low residual alloy content of carbon 
steel shells and projectiles which con- 
tain nickel and other alloying elements 
considerably below normal. Low resi- 
duals of molybdenum in steel indicates 
that the Germans are husbanding their 
molybdenum supply also. The low level 
of nickel and tightness of molybdenum 
argues that the Germans cannot fall 
back on a reservoir of alloys in their 
scrap to produce analogs to our N. E. 
steels. Instead, the Germans build up 
their alloy steels on a chromium basis, 
with a strong tendency to use molyb- 
denum as an auxiliary element. Man- 
ganese, too, is used to some extent as 
an alternate to chromium. 

Manganese is not as prominent an al- 
loy as chromium, it is held at the lowest 
possible level; conservation of mangan- 
ese appears more essential to the Ger- 
mans. 

Vanadium is spotty in German steels. 
Some iron ores of the former Fortress 
Europe carry small amounts of recov- 
erable vanadium. It is often used in sur- 
prisingly high percentages. 

Tungsten supplies are adequate for 
high speed tool steel, and if it were 
scarce, the vanadium content would be 


raised and molybdenum partly substi- 
tuted. Also, tungsten carbide cores are 
found in certain high velocity, armor- 
piercing projectiles, which indicates an 
ample supply of the tungsten carbide in 
Germany. 

The Germans are quite willing to for- 
get old specifications and judge a mate- 
rial on properties and performance 
rather than on chemical composition. 
Their high strength, copper-base alloys 
of the manganese-bronze and aluminum- 
bronze types, although hybrids adjusted 
to the prevailing supply conditions have 
entirely adequate properties. 


Japan’s Plight for Skill 


Japanese practice, especially the more 
recent, is not as well known. The Japs 
have been preparing for the present 
conflict for a long time and have not 
used up their munitions as rapidly as 
the Germans. 

No conservation of alloying elements 
is being practiced. Laboratory data 
show by residuals, that the scrap which 
the United States sold to Japan is being 
used against us. The wasteful use of 
steels made from scrap high in resi- 
duals indicates either indifference to 
waste of alloying elements or inability 
to control] steel] making. 

While residuals in carbon steel are 
generally quite low, they sometimes 
rise high, which is probably the effect of 
an increased portion of U. S. scrap 
which was bought in mixed lots. Thus 
the alloy content of the charge cannot be 
predicted. Rapid spectrographic analy- 
sis would find the residual alloy con- 
tent of the steel in the furnace. But 
apparently the Japs are not able to use 
that technique. They have felt no need 
to copy our N. E. steels, or to hold down 
the percentage of alloying elements 
when alloying is intentional. 

Jap projectiles have driving bands 
made of copper; their cartridge cases 
are brass. Cartridge case brasses are 
sometimes of conventional composition, 
but often of higher zinc content. This 
is in line with a long Oriental tradition 
of the use of high-zine brass. Alloying 


elements in Jap armor plate total often 
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unnecessarily high and indicate the lack 
of any urge to conserve alloys. 

Germans and Japs do not make use of 
brazing or spot-welding of irregularly 
shaped unstressed parts, with a view to 
saving man-hours or machines. Only 
lately German practice seems to turn 
somewhat toward labor-saving design, 
although astonishingly small use is 
made of free-machining steel. Japanese 
practice shows fewer quantity produc- 
tion methods aud much hand work. 

The metallurgy in enemy aircraft en- 
gines also receives attention in the Bat- 
telle report. Highly stressed aircraft en- 
gine parts are the last to be starved of 
alloys, the last to be changed from the 
composition and fabrication technique 
of the previous satisfactorily-performing 
parts. If therefore, a radical conservation 
move is made in such a part, it is proof 
of a real shortage. 

The Japs sometimes show their lack 
of experience by deep-stenciling serial 
numbers on highly polished connecting 
rods. Ball bearings of conventional com- 
position, but improper heat-treatment, 
have also been found. They were treated 
en masse by quenching and tempering, 
and uniform results assumed. Inspection 
cannot pick out improperly treated 
pieces. Apart from certain glaring ex- 
amples, Jap workmanship is, however, 
generally adequate. 

The Japs, still back in the high nickel- 
alloy steel era and ignorant of the war- 
need for conservation, may be trapped 
by their old practice of copying the 
first example they acquired, down to its 
composition. The adherence to conven- 
tional alloys extends even through the 
copper-base and aluminum alloys; sel- 
dom is a composition used that is not 
covered by an old German, English, or 
American specification. They seem to 
desire strength, without regard to care 
of machinery, toughness, notch effects 
or to other factors. 

Clad aluminum alloys are used by 
both enemies, but the corrosion-resistant 
surface overlying the strong, precipita- 
tion-hardened core is not always pure 
aluminum, and is sometimes alloyed to 
give a trifle more strength. The Japs 
seem more willing to use unclad alloys 
and to omit anodizing. 

Except for permanent magnet alloys, 
few metallurgical innovations are of 
Japanese origin, and the war does not 
seem to have led them to new ones. They 
have stockpiled copper, nickel, and 
other alloying metals to such a degree 
that they have felt able to use conven- 
tional, lavishly-alloyed metals without 
conservation or substitution. In one Jap 
engine, crankshaft counterweights were 
of forged manganese bronze. 
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Touring Exhibits Spur 
Rocket Production 


Rockets, giving Naval planes and am- 
phibious craft the destructiveness of 
warships, are featured in three mobile 
exhibits by the Bureau of Ordnance, 
touring the plants participating in this 
top priority program. To meet Fleet 
requirements, present monthly output 
must be quadrupled according to Rear 
Admiral G. F. Hussey, Jr., U. S. N., 
Chief of the Bureau of Ordnance. Nearly 
1.200 plants are now working on rocket 
contracts. 

The exhibits planned to im- 
press on all who are involved in any 
way with rocket manufacture the urgent 
importance of stepping up production. 
They are designed to show the workers 
the appearance and installation of the 
complete rocket and launcher. Prin- 
cipal types of rockets included in the 
displays are those fired from assault 
boats to lay down a beach barrage, air- 
craft rockets and ground-fired rockets 
used by the Marines in jungle fighting. 
Related equipment to be shown in- 
cludes launchers and firing panels. Sev- 
eral examples of German rockets also 
are included. 

In addition to the rockets. the mobile 
exhibits will bring to American workers 
a variety of captured enemy equipment. 
Included are the V-1 or “buzz bomb,” 
captured fully loaded in an underground 
cave near Paris. a German “doodlebug,” 
the remote-controlled and self-propelled 
miniature tank; a 14-cylinder “Zeke” 
fighter engine; aviation instruments; 
shallow water mines, automatic cannon, 
and machine guns. 

One unit will New England 
territory, the second will take in the 
Detroit area and points further west: 
and the third will visit the Midwest and 
South. Returned combat personnel, ex- 
perienced in the use of rocket launching 
equipment, will accompany each exhibit 
to explain the battle functions of rock- 
ets. the launchers and firing panels. 


were 


cover 


A.S.M. Index Available 


\ COMPLETE SUBJECT and author index 
of all the metals literature published 
during the past year is being prepared 
hy the library of Battelle Institute, 
Columbus, Ohio, for the American So- 
ciety of Metals. 

The index, which will be completed 
early in 1945, will be included in the 
hound volume of the A. S. M. Review 
of metal literature for 1944. 

This volume will reprint all of the 
installments of the A. S. M. Review of 


current metal literature which have 
been prepared by the Battelle library 
and which have appeared in The Metals 
Review in the period from February, 
1944, through January, 1945. 

The indexed and annotated reference 
work and bibliography of metals litera- 
ture will provide for metallurgists and 
engineers a comprehensive classified lit- 
erature service similar to those already 
existing in the chemical and ceramic 
fields, and it will make possible a rapid 
survey of all current literature on any 
metallurgical subject. 


Awards Offered for 
Books on Machine Design 


AN AWARD PROGRAM to encourage the 
preparation and publication of text- 
books, one on machine design and 
another on structural design for fabrica- 
tion by all processes, including welding. 
is announced by The James F. Lincoln 
Arc Welding Foundation, 
Ohio. 

Any person in the teaching profession 
or in industry, including private con- 
sultants, is eligible to participate in the 
Foundation’s new project, known as 
“The $20,000 Award Program for Text- 
books Covering Machine and Structural 
Design for Modern Processes.” A man- 
uscript may be submitted jointly by 
two or more persons but no one person 
can participate in the writing of more 
than one manuscript in each class. 

The awards in the pregram are di- 
vided into iwo classes: Class A, Machine 
Design; and Class B, Structural De- 
sign. There are three awards in eacli 
class as follows: 


Cleveland, 


Class A—Machine Design 
First Award 
Second Award 
Third Award 


Class B—Structural Design 
First Award 
Second Award 
Third Award 


$5,000 
$3,000 
$2,000 


If the Jury of Award so recommends. 
the first award papers in each class of 
participants will be published by a rec- 
ognized publisher of engineering text- 
books, and the authors will receive roy- 
alties from their textbooks when sold 
in book form. The authors will be asked 
to designate their choice of recognized 
publishers of engineering textbooks, in 
the order of their preference. The 
Foundation also reserves the option to 
arrange for publication of manuscripts 
receiving the second and third awards in 
each class, within three months of the 
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date of the award certification by the 
jury. 

Papers will be judged by a Jury of 
Award drawn from appropriate 
branches and institutions of engineering 
education. Selection of the jury will be 
under the direction of the Chairman of 
the Jury of Award. All manuscripts 
must be dispatched by registered mail 


or insured express not later than mid- 
night May 15, 1946 and results will be 
announced within a few months there- 
after. 

A booklet “Rules and Conditions, 
$20,000 Award Program” is obtainable 
upon request to the James F. Lincoln 


Arc Welding Foundation, Cleveland 1, 
Ohio. 





Abstracts of Technical Papers 





Patent Protection 


From an address on “Protecting Research Profits” by H. A. Toulmin., Jr. 
of Toulmin & Toulmin, Dayton, Ohio before the staff of the Battelle 


Memorial Institute, Columbus, Ohio, 


(he American patent system has been 
under continuous attack by govern- 
mental theorists attempting to destroy 
it. These ambitious men are endeavor- 
ing to make reputations in the news- 
papers and gain prominence by press 
agentry while attempting to destroy the 
industrial foundation of the Govern- 
ment that supports them. It has been 
said that, “It is significant that no one of 
these men ever made a substantial in- 
vention, earned an honest dollar as a 
manufacturer, met a payroll, paid back 
an industrial loan at a bank or worked 

1 laboratory or a manufacturing 
plant. They know nothing of that which 
constitutes the major portion of this in- 
lustrial America.” 

\ noted Judge disregards a century 
0! established law by holding that no 
patent can be issued for the work of 
joint researchers in a laboratory. If 
that decision is sustained. the primary 
reason for manufacturers patronizing a 
research organization will cease. 

Early in our national history, the 
Supreme Court of the United States 
said: A 

“It is undeniably true that the limited 
and temporary monopoly granted to in- 
ventors was never designed for their ex- 
clusive profit or advantage; the benefit 
to the public or community at large was 
another and doubtless the primary 
object in granting and securing that 
monopoly,” 

Recently the Supreme Court of the 
United States attempted to restrict in- 
‘ention to that thing resulting from a 
man’s mental process that was defined 
4a “flash of genius.” I have found no 
‘ne who could tell me what a “flash of 
zenius” happens to be. If genius is a 
‘apacity for taking infinite pains and is 
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evidenced by long, detailed work of an 
individual or many people, then I know 
what it is, but this other Judge says that 
the result of joint work such as that is 
not invention. For more than one hun- 
dred years invention has been settled 
by the courts as producing something 
new and useful and the statute so de- 
fines it. 

In the development of research and 
the securing of research results one of 
the primary requirements of success is 
in the keeping of its records. Manu- 
facturers are weak in this particular 
when they conduct the research and de- 
velopment work in their own plants un- 
less they have a particularly skilled or- 
ganization. Unfortunately few of them 
have organizations that are conscious of 
the necessity for keeping records. 

A long period is necessary under Gov- 
ernment procedure for the preparation, 
filing, prosecution and allowance of a 
patent. Few people realize the great 
complexity of the procedure. There are 
normally over fifty major steps and 
sometimes nearly a hundred steps in the 
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prosecution of even the simplest patent; 
and all of the steps are of major im- 
portance and must be performed ac- 
cording to a very meticulous Govern- 
ment time table. The ideal schedule of 
production and patent protection is such 
that the two procedures run parallel and 
are finally brought to fruit simul- 
taneously so that the product can be 
launched with patent protection. 

Reformers would have us believe that 
the invention quality is going down in 
the United States, that the Patent Office 
makes grave errors in allowing patents, 
that there are too many patents and that 
the whole patent system is due for a 
thorough house-cleaning. Men who 
make such assumptions have no knowl- 
edge of the actual facts. It is significant 
that most of the abuse of the American 
patent system has come from the abuse 
of the patents by manufacturing interest 
who attempted to accomplish an illegal 
objective and violated the anti-trust 
laws. 

Under our patent laws scientific de- 
velopments and the results of scientific 
research in pure science cannot be 
monopolized by anybody. No patents 
are granted hy the United States gov- 
ernment on 
ideas. 


scientific principles and 
Patents are only granted by our 
government on practical ways to use 
scientific discoveries. Therefore, patents 
never block scientific progress because 
the scientific achievements of the pure 
research institute and the college labo- 
ratory in scientific 
be patented. 

No system is perfect. No patent sys- 
tem is perfect. All people will never 
be satisfied with any governmental sys- 
tem. It is human nature for failures to 
blame everybody else and every govern- 
ment system except themselves. 

When the patent system is confined to 
its legitimate and normal function it 
vields rich dividends in money, in stable 
business, in full employment and in sub- 
stantial honors and awards for the fortu- 
nate inventors. 


discoveries cannot 


New Materials and Processes 


From “The Place of Wartime Developments in Peacetime Textile 
Machinery” by Albert Palmer, Crompton & Knowles Loom Works. 
Presented Nov. 25, 1944, The Textile Society of Canada. 


New ideas and products cannot be 
put into use as readily as the average 
postwar planner would lead us to be- 
lieve, Mr. Palmer said. Rigid examina- 
tion must show whether they are prac- 
tical from an engineering standpoint 
and whether price is a barrier. A new 
idea is considered worthy of considera- 
tion when it: 


1. Increases the speed of a machine 
or the continuity of its operation. 

2. Decreases the work of the operator 
or the cost of maintenance. 

3. Improves the quality of the prod- 
uct processed. 

4. Improves the 
utility of the machine. 

The possibilities of magnesium alloys 


appearance and 
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in textile machines were examined 
critically. Although they have been 
used more than 10 years, it was pointed 
out that they have a few serious limita- 
tions. Since the modulus of elasticity 
of magnesium is only 22 percent that 
of steel, an equivalent part may require 
more than twice as much space and ma- 
terial and cost up to six times as much. 
It was reported that extruded mag- 
nesium sections were costing 12 to 15 
times as much per pound as cold drawn 
steel sections. If tensile strength is re- 
quired, it was pointed out that the 
weight of a magnesium part would have 
to be practically the same as the weight 
of a steel part. 

As a substitute for cast iron, mag- 
nesium was found more promising. Al- 
though it has only half the tensile yield 
strength it is much better in shock 
resistance. Costs, however, were re- 
ported to be 10 to 20 time more than 
gray iron castings. 

No weight saving would be realized 
in replacing wood hand rails with 
magnesium and costs would be greatly 
increased. Where a large amount of 
machining must be done, the use of 
magnesium results in a saving because 
of the high speed at which magnesium 
can be machined. However this ad- 
vantage may be offset by-other prob- 
lems. Threaded holes must be at least 
twice as long as in a similar cast iron 
part. Magnesium must also be pro- 
tected against galvanic corrosion when 
it contacts other metals. It cannot be 
used for some parts of textile machines 
because it smudges the fabric. 

The use of plastics was also found 
blocked in many instances by barriers 
of costs and inadequate mechanical 

properties. Handwheels on looms could 
not be made of plastic because quantity 





requirements were small, thus making 
the cost 50 percent more than a pressed 
steel wheel. Serviceability was question- 
able. Sheaves for loom dobbies, ordi- 
narily made of wood, cost at léast twice 
as much in plastic and give trouble with 
chipping where they are used. Plastic 
pickers would not stand the shock loads. 
Postformed _ plastic-impregnated-fabric 
sheet, suggested as a material for a 
dust cover on a loom was found to cost 
more for the material than the com- 
pletely fabricated part made of sheet 
steel. The chief drawback of plastics, 
aside from physical characteristics, was 
found to be high die or mold cost, 
which limits application to mass pro- 
duction parts. 

Considerable attention was given the 
picking motion, by which the shuttle is 
thrown across a loom, and many un- 
successful attempts were made to im- 
prove it. Recent attempts at improve- 
ments in this motion have been aided 
by the use of high-speed photography. 
Electric, hydraulic, pneumatic, and 
mechanical equipment have _ been 
studied but without significant results. 

The use of electronics on looms for 
such mechanisms as filling detectors 
and stop mechanisms was found to be 
handicapped by associated electric 
equipment having too slow a response 
in converting power to brakes, to chang- 
ing a bobbin, or actuating a clutch. Al- 
though electricity travels at the speed 
of light when unhampered by induct- 
ance in the windings of a coil, the neces- 
sity for using solenoids makes electrical 
circuits too slow. The only solution in 
stop mechanisms may be to detect a 
false motion by some earlier associated 
irregularity of operation. Such studies 
are being made by means of high speed 
photography. 


Electronic Motor Control 


From “New Applications of Electronic Motor Control” by B. J. Dalton. 


Industrial Engineering Division, General Electric Company. 


Presented 


Feb. 5, 1945 at the Machinery Electrification Conference, Cleveland. Ohio. 


The development of packaged elec- 
tronic drives which operate from a.c. 
power to give stepless control of d.c. 
motors over wide speed ranges over- 
come many of the shortcomings of the 
earlier drives. The ability of these 
drives to start with a controlled amount 
of current and torque and to run accu- 
rately at a preset speed under varying 
conditions of loading and line voltage 
has contributed to their present popu- 
larity. Although electronic type equip- 
ment is not unique in providing the 
basic functions required in adjustable 
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speed drives, it frequently offers simpler 
solutions to complex problems. 

A power converter is needed to oper- 
ate a shunt wound d.c. motor from an 
a.c. power supply. Regardless of how 
simple the drive functions may be, the 
power converter, the basic part of an 
electronic type control, consists of two 
independent electronic rectifiers, the 
armature power rectifier which is almost 
always of the adjustable voltage type, 
and the field power rectifier which may 
be of either the fixed or the adjustable 
voltage type. There are applications 





where the essential elements, just de- 
scribed, plus the necessary fuses and 
contactors and a small amount of addi- 
tional electronic equipment will do an 
admirable job. 

While there is undoubtedly a field for 
simplified types of control, it is limited 
because of the relatively high cost of 
power conversion equipment. Further- 
more, a large majority of applications 
require the additional functions that 
are made possible by electronic control 
circuits at a relatively small increase in 
cost. 

In the field other than simplified or 
general purpose drives, electronic 
equipment often simplifies machine op- 
erations; by improving the quality of 
processed material; by reducing over-all 
first cost; by reducing maintenance; by 
lowering production costs; or even by 
making feasible operations otherwise 
not practical. 

Power converters which rectify a.c. 
power to supply the armature and field 
circuits of the motor are controlled by 
the grids in the thyratron tubes. These 
grids, which may be compared in func- 
tion with the field of a generator, are 
the only means of controlling the arma- 
ture and field power. The function of a 
particular drive is immaterial to the 
thyratron tubes. In order to obtain these 
functions the control mechanism, cir- 
cuits, and tubes—the brains of the 
equipment—must properly control the 
thyratron grids. In analyzing various 
applications it is therefore possible to 
consider control circuits not as a maze 
of tubes and small components, but 
only as methods of performing certain 
functions, the result of which is to con- 
trol the grids of the thyratron tubes and, 
consequently, the motor drive. 

Speed contro] potentiometers used in 
electronic drives when operated auto- 
matically by the machine have several 
distinct advantages over more conven: 
tional field rheostats. They are small 
and convenient to mount, and stepless 
control can be obtained with but a few 
inch-ounces of torque. 

Current limit control of starting cur 
rent and torque is accomplished by 
measuring armature current, comparing 
it against a reference and using the 
difference to control the thyratrons. I! 
the current is too high, thyratron grid 
voltage is automatically retarded so les: 
current flows through the tubes and the 
motor. If the current is too low, the 
thyratron grid voltage is advanced t¢ 
pass more current. While the curret! 
limit feature is most generally used i 
motor starting, there are instances 
where a modified current limit functio® 
offers other desirable characteristics. 

Current limit control used in starting 
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can easily be adapted to stopping. The 
shorter stopping time obtained by hold- 
ing constant current throughout the 
entire stopping cycle is important in 
high inertia loads. 

The mechanics of current limit stop- 
ping, which utilizes both the speed con- 
trol and current limit functions, starts 
by energizing the reverse contactor. 
The thyratron grids are automatically 
phased back and adjusted to hold the 
armature current at the desired value. 
When the motor reaches zero speed, the 
speed control circuit, which was auto- 
matically reset to hold zero speed when 
the armature contactors were reversed, 
turns the thyratrons off, thus stopping 
the flow of armature current. A relay 
then drops out and opens the reverse 
contactor. 

In considering these or other uses of 
armature current control, it is important 
to remember that armature current is a 
measure of effective torque only if fric- 
tion is small. Friction in a particular 
drive will subtract from the total torque 
available and will reduce the accuracy 
with which net torque can be controlled. 

Various signals other than armature 
current can also control speed or other 
functions provided if they can be con- 
verted into a voltage of reasonable 
magnitude. The voltage output of a 
small generator on one part of a ma- 
chine, for example, can be used as a 





the speed set by the first part. 

Because practically no power is re- 
quired to control the grids of vacuum 
tubes used in electronic control cir- 
cuits, signals from photoelectric tubes, 
sensitive bridges, or other low power 
level devices may be used to control 
motor speed. For example, preliminary 
tests on a propeller brazing machine 
have indicated the feasibility of con- 
trolling the propeller speed in accord- 
ance with the brazing temperature as 
determined by photoelectric tube. 

There are applications where the 
features of electronic control are 
needed, but where the cost of larger 
drives may appear high. Ingenious sys- 
tems may result from such conditions. 
For example, to accelerate a high inertia 
drive rapidly, a large motor is needed. 
If the large motor is needed only from 
the standpoint of acceleration, and a 
smaller motor would handle the actual 
load, a combination of a large a.c. motor 
and a small electronically controlled 
d.c. motor might be used. Both motors 
would start together. When the preset 
speed was reached, a relay in the elec- 
tronic circuit opens the a.c. motor cir- 
cuit. Stopping could be accomplished 
in a similar manner, with the large a.c. 
motor doing most of the work. Combi- 
nation feed and traverse machine drives 
might come under this classification. 





Discussions and Comments From Readers 





RUST INHIBITION 
To the Editor: 


I offer the following suggestion as a 
possible aid in solving Mr. Jenkins’ rust 
problems. Flush the parts, after solder- 
ing. with hot water to remove the dilute 
acid. Dry thoroughly with moisture- 
free air. Then immerse and/or flush 
parts with Rust Ban No. 392 manufac- 
tured by Standard Oil Co. of New Jer- 
sey, or Nox Rust No. 310 A.C. manu- 
factured by Nox Rust Corp. of Chicago, 
lll. (Navy Spec. 52-C-18 Type III.) 

These corrosion preventive materials 
are slightly alkaline (approx. pH 
8.0-9.0) and also have the property of 
being able to displace water from metal 
surfaces. It is possible that the use 
of either of these materials would pro- 
vide the necessary corrosion protection 
Without first flushing with hot water,and 
drying. A few tests with the hot water 
lush would determine this point. 
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These rust inhibitors after application 
leave a very thin coating (approx. 0.001 
in.) which is sufficient to provide pro- 
tection for six months in open shed stor- 
age. The protective coating can be re- 
moved, if necessary, by any standard 
solvent. 

If at all possible, I would appreciate 
hearing whether or not Mr. Jenkins was 
able to solve his rust problem. 

—LAwreNce DeGrarr, Jr. 


To the Editor: 


| have developed a soldering process 
which might be of use to Mr. Jenkins. I 
have had pretty good success on small 
units using this type process and I can 
readily understand the trouble Mr. Jen- 
kins is having with corrosion. This proc- 
ess of mine was developed primarily for 
preventing corrosion. 
If this is of interest to Mr. Jenkins 
please do not hesitate to write me. 
—Don Foster 


reference signal so a motor will follow 


INDUSTRY AND SOCIETIES 





To the Editor: 


We have just read in March Prop- 
ucT ENGINEERING, the letter of R. B. 
Jenkins, with reference to a rust in- 
hibitor for soldered joints. We have 
encountered the same difficulty and, 
therefore, we would appreciate it very 
much, if you obtain a solution to the 
problem described, if you would for- 
ward it on to us. We, too, like Mr. Jen- 
kins, have tried many different applica- 
tions but, to date, have been unsuccess- 
ful in correcting the trouble. 

—ALEXANDER I, NEWMAN 
To the Editor: 


This is in reply to a letter written by 
R. B. Jenkins and published in the 
March issue of Propuct ENGINEERING. 
Mr. Jenkins writes that he is having 
trouble with corrosion at soldered 
joints. In our opinion, this trouble 
might be overcome by the use of a non- 
corrosive soldering flux. We have re- 
cently developed such a flux, and shall 
be glad to send Mr. Jenkins a sample 
for testing purposes upon receipt of his 
address. —James E. STRADER, 

Research Engineer, 
Battelle Memorial Institute, 


To the Editor: 


On page 206 of the March issue of 
Propuct ENGINEERING, Mr. R. B. Jen- 
kins asked if any reader can recom- 
mend an inhibitor for soldered joints. 

It appears from Mr. Jenkins’ descrip- 
tion of the soldering operation that the 
tin plate cylinders are soldered to un- 
tinned cast iron heads, and that a strong 
soldering flux, which probably contains 
zinc chloride is used to accomplish this 
work. 

The washing of these soldered joints 
with bicarbonate should clean them and 
prevent subsequent rusting, but I be- 
lieve the cast iron which is more or less 
porous is absorbing the zinc chloride 
flux causing the subsequent rusting. My 
suggestion would be to try to solder 
these joints without using any zinc 
chloride. If the cast iron heads were 
first hot tin dipped and given a uni- 
form coating of tin, the tin plate cylinder 
could be clamped to it in the proper 
position, and the assembly dipped in 
palm oil or tallow which is held at a 
temperature slightly above the melting 
point of tin. This would cause the tin 
to melt on the surface of the part and 
thus sweat the two parts together. If 
a smooth tin finish is desired on the en- 
tire assembly, it could then be dipped 
into pure molten tin and then again into 
the molten palm oil. This would give the 
assembly a smooth tin surface similar 
to that applied to milk cans. 

—H. J. Moon 
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New Books 





Dictionary of Engineering 
And Machine Shop Terms 


A. H. Sanpy. 153 pages, 51x8% in., 
blue stiff leatherette covers. Published 
by Chemical Publishing Co., 234 King 
St., Brooklyn, N. Y. Price $2.75. 


Because this book was prepared for 
British engineers and students its pos- 
sible use in this country is more limited 
than if it had been prepared by an 
American. However, the meanings of 
numerous important words and terms 
used in engineering have been condens- 
ed in this book. As a reference it has 
several possible uses, particularly for 
bringing abeut an understanding of 
British machine shop terms among 
American engineers. 


Pioneering the Helicopter 


C. L. Morris. 161 pages, 5% x8 in., 
blue stiff leatherette covers. Published 
by McGraw-Hill Book Co., 330 W. 42nd 
St., New York 18. N. Y. Price $2.75. 


As chief test pilot for Sikorsky Air- 
craft from 194] to 1944, Mr. Morris 
became intimately familiar with all de- 
tails of the development of the helicop- 
ter as it stands today. His experience 
also brought him into close contact with 
the problems involved in designing prac- 
tical helicopters. Thus, he is eminently 
qualified to tell the details of this 
development work in such a way as to 
interest not only the general public 
hut also engineers. Besides describing 
the maturing of the Sikorsky helicop- 
ter, Mr. Morris reviews the history of 
rotating-wing aircraft. He closes with 
an evaluation of the future of helicop- 
ters that is highly significant in view 
of his broad experience with them. 


Aircraft: Mechanical Drawing 


D. J. Davis ‘and C. H. Gorn. 246 pages, 
514 x 814 in., blue clothboard covers. 
Published by McGraw-Hill Book Co., 
330 W. 42nd St., New York 18, N. Y. 


Price $2.50. 


mechanical drawing 
will find this outline instructive. It is 
a concise guide to the use of drawing 
equipment and lettering, to the applica- 
tion of basic geometry and orthographic 
projection, While the material is ar- 


Beginners in 


ranged from the viewpoint of the air- 
eraft industry, it is adequate for learn- 
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ing the essential principles and skills 
of drafting. No attempt is made to 
cover the more theoretical aspects of 
this field. Chapters on lettering, geo- 
metry in drawing, orthographic projec- 


tion, sections and auxiliary views, 
dimensioning, should be especially 
helpful. The more important aspects 


of mathematics, parts and processes, 
and descriptive geometery are also 
covered. 


Tomorrow We Fly 


Wittiam B. Strout and FRANKLIN M. 
Beck. 160 pages, 534x8 in., beige 
clothboard covers. Published by Thomas 
Y. Crowell Co., 432 Fourth Ave., New 
York, N. Y. Price $2. 


Because Mr. Stout is so well known 
to designers this book will undoubtedly 
interest many engineers. The authors 
paint an optimistic, but quite possible, 
picture of what air travel will be like 
in the future and how much of it there 
will be. This runs the gamut from 
small private planes to the superliners 
that we are already beginning to hear 
about. The book is written for the 
popular field, but it has the kind of 
atmosphere that appeals to engineers. 


Electronics 
Today and Tomorrow 


Joun Mitzts. 178 pages, 514 x 734 in., 
dark blue clothboard covers. Published 
by D. Van Nostrand Co., 250 Fourth 
Ave., New York, N. Y. Price $2.25. 


This is one of those books that en- 
tirely achieves its purpose of explain- 
ing a highly technical subject for the 
layman. Probably the reason for this 
success is that the author not only can 
write but has spent 30 years in elec- 
tronics and electrical engineering. So 
he knows his subject. At least some 
parts of this book are of definite value 
to engineers who seek a better under- 
standing of what electron tubes can 
do. The author gives a very concise 
discussion of how electron tubes work 
and functions which they can perform. 
There is also a section dealing with the 
development, design and operation of 
several groups of electronic devices. 


High-Frequency Induction 


Heating 
Frank W. Curtis. 235 pages, 5%4 x 
814, in., black clothboard covers. Pub- 


lished by McGraw-Hill Book Co., 330 
W. 42nd St., New York 18, N.Y. Price 


$2.75. 


Handy guide book to induction heat- 
ing explains briefly its principles and 
Applications 


main types of equipment. 











of high-frequency induction heating 
are discussed in detail, especially the 
design of heating coils for brazing. 
soldering, hardening, heat treating and 
fixtures for the performance of thes« 
operations. The use of induction heat 
ing for melting, centrifugal casting and 
various other uses is briefly described 
Chapters on designing for induction 
heating and the outline of dielectric 
heating are valuable. This book should 
prove useful not only to the users of 
induction heating equipment, shop 
engineers, heat treaters and designers 
for whom it is primarily intended, but 
also to the student or engineer in othe 
fields who wants to become acquainted 
with this subject. 


Engineering Papers 


Published by Hydraulic Institute, 90 
West St., New York 6, N.Y. 210 pages, 
81% x 11 in., brown paper covers. Price 
$1.50. 


Resulting from the Institute’s annual 
contests for employees of its member 
companies, this publication contains 
the following five engineering papers 
from the 1944 competition: 

“Special Operating Conditions of 
Centrifugal Pumps,” by A. J. Stepanoff. 

“A Common Language for Hydraulics 
Engineers,” by Charles J. Tullo. 

“Critical Speed,” by Alexander 
Brkich. 

“Direct-Acting Steam Pumps—Sug:- 
gestions to Make Present Pumping 
Equipment Meet Wartime Production 
Requirements,” by Darwin F. Schaub. 

“Effect of Entrained or Dissolved Gas 
on Rotary Pump Performance,” by 
Morgan B. Sennet. 


W ood Aircraft Inspection 
And Fabrication—ANC-19 


Issued by Army-Naval-Civil Committee 
on Aircraft Design Criteria. 364 pages. 
8 x 10% in., fiber looseleaf binder. 
Available from Government Printing 


Office, Washington, D. C. Price $1. 


Originally prepared in 1942 by the 
Forest Products Laboratory to aid in 
the production of wood aircraft, this 
bulletin has been revised to incorporate 
the results of recent research. Sul: 
jects covered are selection of wood fo! 
aircraft construction; cutting. gluing. 
painting and otherwise preparing air 
craft parts such as wing ribs, fuselage 
skins, box spars and bulkheads; bend 
ing and molding of plywood; and how 
to use the newer materials such as col 
pressed-impregnated woed and _ hig! 
strength paper plastics. This is # 
authoritative source of information ° 
wood and plywood. Much of the ™ 
formation has hitherto been restricte 
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_ SUSTAINED CONSTRUCTION ACTIVITY 


One Step Toward High Level Employment 
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ba N the 34th editorial of this series, it was pointed 
aka out that sustained prosperity, based on high level 
but employment, was a major postwar goal accepted 
ther by government, management and labor. 
nted That editorial developed the theme that, if the goal 
were to be approached without undue sacrifice of our 
essential liberties, we must forego the search for 
magic panaceas, and follow the harder but more 
» 90 promising course of analyzing step by step, and in- 
7" dustry by industry, the measures that might contrib- 
mn ute toward the end sought. 
al This is the first of a number of editorials following 
=H such a particularized approach. It will examine the 
tains role of the construction industry in forwarding sus- 
apers tained prosperity. 
* % > 
a The influence of construction upon the general 
‘aulics level of economic activity is important but not de- 
cisive. The claim is frequently advanced that major 
cander fluctuations of the business cycle might be ironed out 
_ by a properly devised and timed public works pro- 
mping gram; but any examination of the relatively modest 
juction contribution of construction activities to total national 
haub. output will demonstrate its extravagance. 
ed Gas In the twenty years from 1920 through 1939, the 
e,” by value of new construction averaged just over 814% 
of the gross national product. If we add repair and 
' maintenance expenditures, the total is increased to a 
19 little over 12% of the gross product. But approxi- 
re mately two thirds of the construction of this period 
mmitteé Hi was privately initiated, and only one third was rep- 
= resented by government construction, federal, state 
sas ing 22d local combined. To expect that we can level out 
ce $l. the peaks and valleys of our whole economy through 
. py the  “anipulating the 4% portion that is represented by 
‘ aid in § S0vernment construction is to expect a very small 
aft, this tail to wag a very large dog. 
or poralt In fact, the record of construction activity in the 
h. = past has been on the side of disequilibrium rather 
ve juina. {280 stabilization. In boom times construction activ- 
alia ait J ty has climbed to relatively higher peaks than those 
. fuselage JJ teached by the economy as a whole; in depression 
ds; bent Tf veriods it has fallen to deeper troughs. Aside from 
and = the special work relief program of the depression 
oe thirties, the performance of public construction in 
is is a0 #§ “ls respect is little better than that of private. New 
nation 0 
of the 


restr icted 
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government construction mounted with the general 
trend of the boom from 1921 to 1929, thereby adding 
its weight to the inflationary trend. 

Instead, then, of expecting the construction indus- 
try to stabilize our whole economy—a task clearly 
beyond its power—it would seem appropriate to ask 
that it look to the more attainable goal of leveling out 
its own violent fluctuations. If this can be done, many 
of the most vexing problems of the construction field 
and of its sphere of influence will be mitigated, em- 
ployment will be regularized in one important seg- 
ment of industry where the past record has been 
particularly uneven, and one aggravating contribu- 
tion to general business instability will be removed. 

The achievement of these highly important, if lim- 
ited, aims will require the thoughtful, vigorous, and 
concerted cooperation of management and labor in 
the construction industry, of a variety of govern- 
mental agencies, and of those who direct the sources 
of construction credit. Of the many measures that 
must be woven into an ordered program, it is prac- 
ticable here to present only the broad outline of those 
which seem to offer the greatest potential usefulness. 


w x * 


1. Stabilization implies the holding of a balance rather 
than a freezing at a given level. No rigid formula for a 
most desirable level of construction activity is possible 
or desirable. However, it may be accepted as a reason- 
able initial premise, that we could sustain in the future 
without major distortion something like the 12% ratio 
of total construction to gross national product that has 
been approximated in the past. If it is to serve as an use- 
ful reference point, such a generalized premise must be 
subjected to constant testing both nationally and lo- 
cally. There must be careful and continuous scrutiny for 
signs of demand saturation, cost inflation, and labor 
shortages, all danger signals of far greater reliability 
than any percentage formula. 

The first requisite then is the general availability of 
information along such lines, far more complete and cur- 
rent than has hitherto been at hand. The second is a 
general will to hold building activity at a level as high 
as but not higher than we probably can sustain. Once 
this principle is accepted, the problem becomes one of 
marshalling all available instrumentalities to forward it. 

2. Public construction, although too small to exert a 
decisive influence upon économic activity as a whole, can 








condition construction trends to a major degree. If, in 
the decade following the war, government construction 
approximates its 1920 to 1940 average of one third of all 
construction, its properly timed impact could do much to 
level out the construction cycle. 

To do this most effectively, public construction should 
be deferred where and when private building is going 
forward at a satisfactory pace, and should be started when 
and where private activity shows undue slack. All gov- 
ernment construction does not lend itself to such adjust- 
ment. But a large portion of it could be held up for the 
three to five years which, upon past experience, would 
provide the necessary leeway to counteract the more 
violent fluctuations in private building. 

Such a program presents numerous difficulties both 
political and administrative. None should be insurmount- 
able, and the results promise to be of sufficient moment 
to justify the extraordinary effort that would be required 
to coordinate federal, state and local government pro- 
grams. Here is an excellent forum for testing whether or 
not government economic activity can be made to sup- 
plement rather than supplant private effort to serve ends 
upon which all are agreed. 

3. Since private building, postwar as in the past, must 
supply the preponderant share of construction activity 
and employment, costs will continue to play a dominant 
role in determining levels of operation. Wartime restric- 
tions have created formidable backlogs of deferred de- 
mand for most types of private, and for many of public, 
construction. Such demand.is so great that it almost cer- 
tainly will provide the impetus for a postwar building 
boom of several years duration. There is considerable 
doubt that in the beginning our building trades, dislo- 
cated by war and at low ebb, can organize rapidly enough 
to carry their share of the anticipated general advance. 

However, if former patterns hold, building activity, 
after a lagging start, will soar, costs will mount, and 
eventually will saturate effective demand with resultant 
collapse. That, of course, is precisely the sort of a situation 
we are seeking to avoid. Crucial to this end is the pre- 
vention of rising costs or, better still, the reduction of 
building costs from present swollen levels. 

A recent study by technicians of the War Production 
Board on the outlook for private housing construction 
illustrates the point. From 1900 to 1940 the number of 
housing units built in this country closely matched the 
statistics of new family formation. The former ran con- 
siderably ahead of the latter from 1920 to 1929, and fell 
behind by the same margin in the following decade. 

If the market for new houses were to be similarly lim- 
ited for the period from 1940 through 1949, the effective 
demand for new housing during the last five years (1945- 
1949) is estimated at 3,000,000 units. That is after allow- 
ing for houses built from 1940 through 1944, and for 
vacancies, demolitions, and other factors. If, however, 
prices could be reduced to 1939 levels, the 3,000,000 unit 
demand is estimated as increasing to more than 7,000,000 
units. Since the latter figure is substantially beyond our 

production capacity for the period. a backlog would be 
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created that would support an effective sustained de- 
mand for the subsequent decade (1950-1959) of 1,000,000 
units per year, as against half that amount if rents and 
sales prices mount with increasing incomes. 

The precise accuracy of such an estimate may well be 
questioned. There can be no question as to the general va- 
lidity of the point illustrated. The progressive lowering of 
construction costs will stimulate demand in this field as 
it has in others. Building management, labor, and their 
suppliers and customers stand to gain from such a result. 
Unnecessary restrictions against the adoption of im- 
proved technologies and increased productivity should, 
therefore, be removed, whether imposed by codes of gov- 
ernment, regulations of unions, collusion of manage- 
ments, or inertia of workers. Unless there are compel- 
ling social justifications such restrictions must be judged 
harmful to the whole economy. 

4. Numerous other measures could contribute sub- 
stantially to increased and increasingly stable con- 
struction activities. Space remains only to stress the im- 
portance of careful consideration for the use of credit 
facilities as a means of stabilization. In recent years the 
establishment of the Federal Housing Administration 
provided a needed stimulus to mortgage lending in the 
field of housing. The modern pattern of long-term mort- 
gages, providing for regular amortization as well as in- 
terest, should be a steadying factor in periods of liquida- 
tion. However, there appear to be further possibilities for 
using credit facilities as a brake when construction ac- 
tivity threatens to climb beyond a level that can be sus- 
tained. If public and private lending agencies could devise 
sound means for raising mortgage rates, increasing down- 
payment requirements, shortening amortization periods 
and basing value appraisals upon normal rather than 
inflated costs, they might exert a healthy influence 
against the tendency of the construction bubble to inflate 
until it bursts. 


Pe * 


There is no royal road to sustained high level em- 
ployment. There is not even a single path to assured 
construction stability—there are many paths, all strait 
and narrow and all paved with bruising cobbles. This 
is true for all other major segments of industry. 

It is easier to seize upon a magic formula such as 
monetary control, or deficit spending, or any one of a 
score of others, than to undertake an intricate task 
of piecemeal exploration. But only the latter course 
will lead to prosperity. 





President. McGraw-Hill Publishing Co 
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Transformers for Aircraft- 


Instrument Lights 
General Electric Co., Schenectady 5, 
N.Y. 


Single-phase transformers, 115-volt, 400- 
cycle, designed to operate 6-volt air- 
craft-instrument lights, have an output 
capacity of 30 volt-amperes, and permit 
simultaneous operation of 25 lamps at 
full brilliancy. One type is provided 
with taps for the preselection of any 
desired light level within the unit’s 
range of 6 to 1.74 volts. 


Taps are so 





arranged that each successive voltage 
reduction approximately halves the 
previous candlepower output of the 
lamps. The other unit can maintain any 
desired light level by varying the trans- 
former voltage through a potentiometer. 


Self-Locking Pins 
Driv-Lok Pin Co., Chicago 6, Ill. 


Complete line of standard and special 
self-anchoring, vibration-proof pins are 
designed to replace more expensive 
taper pins, keys, cotter pins, set screws, 
rivets. These pins, which are pressed or 
driven into drilled holes, have four 
flutes parallel to the axis. The length 
and position of the flute can be con- 
trolled accurately, so that fully or par- 
tially grooved pins are available. Fully 
grooved pins have a pilot at one end 
for insertion. The raised, work-hardened 
edges of these flutes provide a definite 
and constant, but very slight ridge. 
When the pin is inserted in a drilled 
hol these raised edges are compressed 
inwardly and constitute a resilient, self- 
locking element which, it is claimed. 
Pro 
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will hold indefinitely under vibration 
or shock conditions. They are available 
in sizes from 3/64 to Y% in. dia., and 
from Ye to 44% in. in length, in any 
material, and in a wide variety of types. 


Regulated Power Supply 


Federal Telephone & Radio Corp., 67 

Broad St., New York 4, N. Y. 
Designated FTR-3128-S, power supply 
regulator is designed for use in aircraft 
manufacture and maintenance, for test- 
ing instruments, inverters, controls, and 
radio navigational and communications 
equipment. Can be used in numerous 
other applications where an easily port- 
able, well-regulated d.c. power supply 
is required. The 1114x8x16 in. instru- 
ment, weighing 74 lb., operates from a 
single-phase a.c. input of 115 volts, 58 
to 62 cycles, providing d.c. power up to 
10 amp. in continuous duty between 22 
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and 30 volts. Output voltage is auto- 
matically held constant within +0.5 
volt, regardless of load variation from 
zero to 10 amp., or a.c. line voltage 
fluctuations of 105 to 125 volts. Ripple 
voltage is limited to approximately 5 
percent. On-off switch, 0-30 scale d.c. 
voltmeter, and d.c. output terminals are 
mounted on the front panel. An 8-ft. 
rubber-covered cord with metal 
sheathed plug is provided for a.c. input 
connection. 


Control Timer 

Reynolds Electric Co., 2650 W. Congress 

St., Chicago 12, Ill. 
Designed for controlling manufacturing 
operations in which starting is initiated 
by momentary contact pushbutton, stop- 
ping automatically at pre-set time, the 
new control timer can also be equipped 
with interlocking controls so that each 
operation must be completed in correct 
sequence before the next is started. Fail- 
ure at any point would post a signal and 
timer would recycle automatically to 
starting position. Timer is equipped 
with silver contacts and has a two cir- 
cuit control. It has synchronous motor 
for operating on 115 volt, 60 cycle a.c. 

When desired, it can be equipped 
with additional circuits and arranged 
for other current specifications. 





Actuators 

Lear Avia Inc., Piqua, Ohio. 
Models “400” of linear actuators have 
been designed to convert electrical en- 
ergy into linear force efficiently with 
the least possible weight and size. These 
actuators operate under loads up to 400 
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24-28 
volts, and have an extremely low cur- 
rent drain on the electrical system. 
Some models measure about 5x7 in. 
overall, weigh 3.05 |b., while extension 
ranges from 147% in. 


lb. of compression or tension, 


to almost 25 in. 
Control boxes are equipped with limit 
switch control of two or three or more 
positions, and the Lear “Fastop” clutch 
eliminates overtravel. Gear reduction 
ratios in various combinations, position- 
indicating transmitters for visual check. 
and equipment with automatic temper- 
ature equalization are also available. 
The motor operates at average speeds 
of 9,000 to 11,000 r.p.m., intermittent 
service or duty. Aircraft 
include air filter doors. 
intercooler shutters, carburetor air duct 
shutters, trim tabs, dive flaps, oil o1 
glycole cooler shutters. 


continuous 
applications 


High-Frequency Porcelain 


Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


For ultra-high-frequency equipment, an 
insulation known as Zircon porcelain 
has been announced. Tests show this 
porcelain, predominately the mineral 
Zircon plus some clay and flux, has su- 
perior electrical and physical qualities. 
Loss factor at high frequency is superior 
to steatite except the grades known as 


354 


ultra-steatite. Tensile strength is about 
37 percent greater than that of stand- 
ard commercial, high-frequency porce- 
lain insulation. Compressive strength is 
about 30 percent greater. It is said to 
be more impervious to moisture than 
steatite and its ability to withstand heat 
shock is excellent. Zircén porcelain is 
about one-third heavier than steatite, 
although this can be offset in most de- 
signs because of greater strength. The 
specific inductive capacity is somewhat 
higher than that of steatite. The 
new porcelain can be readily processed 
with standard equipment by any of the 
methods used for forming high-tension 
electrical porcelain, such as pressure 
forming in steel dies, plastic forming 
and evacuated steel-die forming. Zircon 
compositions can be selected to have 
total shrinkages identical with high- 
tension porcelains so that dies are inter- 
changeable. 


Detachable Hose Flange 
Packless Metal 
Rochelle, N. Y. 

\ detachable flange for helical flexible 

metal hose, in sizes 2, 24%, and 3 in. 

I.D., has been designed to permit re- 

peated reuse. 


Products Corp., New 


The assembly operation 
is simple with ordinary shop tools, no 
brazing required. Flange is connected 
to the metal hose, in a metal-to-metal 
seal without gasket. Construction i- 
said to insure a positive leakproof in- 
stallation. 


Internal Measuring 


Instrument 
The Sheffied Corp., Dayton 1, Ohio. 

Model N-5 comparator-type instrument 
for the precision measuring of internal 
dimensions is equipped with an electric 
gaging head known as the electrigage. 
an improved amplifying device (2500 
to 1, or other amplifications). The elec- 
trical magnification causes instantane- 
ous action of the indicator hand, giving 
a quick, positive reading. Gaging pres- 
sure need never exceed three oz. Zero 


setting is obtained through a fine ad- 
justment knob. Ordinary voltage varia- 
tions are stabilized and do not affect 
accuracy of the readings which range 
from 0.370 in. to 12 in. dia. A hole 3 in. 
deep may be explored throughout for 
diameter, taper. bell mouth, and out-of- 
round conditions. Special gaging arms 
check holes down to 0.240 in. dia. to a 
depth of 1 in. The linear scale has a 
range of 0.0012 in. and readings of 
0.00005 in. can be interpolated to 
().000025 in. or even less. 


Hermetically Sealed 


Electrical Instruments 
Varion Electrical Instrument Co., Man- 
chester, N. H. 
By building the mechanism of the elec- 
trical indicating instruments into a pro- 
tective cup-like frame, and then fitting 
the glass cover to the metal rim in the 
manner of vacuum tube sealing, a posi- 
tive hermetic seal is said to be effected 
without rubber gaskets or cement. Tests 


ANODIZED 
ALUMINUM 
— FLANCE 
CORNING 
_— GLASS TO 
METAL BOND 


DRAWN 
STEEL 


i a 
, ‘ cup 
f 
MN 
tH 
bo 2 hee a 
T’xovar 
* GLASS BEAD 


TERMINALS 


Propuct ENGINEERING — May, 1945 











ad- 
ria- 
fect 


nge 
} in. 
for 
t-of- 
rms 
to a 
as a 
; of 
| to 


Man- 


elec- 
i pro- 
Aitting 
in the 
posi- 
fected 
Tests 





have shown the effectiveness of this fit 
under severe tropical ai:d/or freezing 
conditions. This iastrument can be im- 
mersed in boiling brine for weeks, or 
frozen to —40 deg. F. without deterior- 
ation. A double thickness of tempered 
glass, processed for solder sealing, 
make the windows highly shock re- 
sistant. Instruments are filled with dry 
air at sea level pressure. Magnetic 
shielding makes them interchangeable 
on any type of panel without affecting 
calibration. For shielding against radio 
frequencies the instrument can be sup- 
plied silver plated. Silver-clad beryllium 
copper hair springs reduce zero shift at 
all temperatures. 


Universal Link Joint 
Piezoelectric Corp., 110 East 42nd St., 
New York 18, N. Y. 

This adjustable link mechanism _per- 
mits the operation of shafts at angles 
between 0 deg. and 90 deg., using solid 
shafting, without backlash. The output 
shaft turns in the exact angular rota- 
tion as the input shaft, an important 
feature in dial settings. where uniform 
motion is desired. 





Direct-Line Swaged Hook 
Poulsen & Nardon, Inc., Los Angeles, 
Calif. 

The direct line swaged hook has a 
straight shank and is made from alloy 
steel in a precision forging operation 
that retains the full strength characteris- 
tics of the steel. It is so designed that 
the load is on a direct line from the 
cable. It offers smooth inside surface. 
round throat, ample radius, and finished 
point. Sizes are available for +s in. to 
| in. cable. 
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The nut or bolt can “float,” insuring 


Name Plate Masking 
Avery Ahesives, 451-453 East Third St., 
Los Angeles 13, Calif. 
Kum-Kleen masking stickers are avail- 
able die-cut to the exact specifications 
of the manufacturer. The name plate 
is attached to the product on the pro- 
duction line, covered with the masking 
sticker and then painted or finished. 
Heretofore it was necessary to pre-cut 
masks by hand or return the products 





to the production line to have the name 
plate attached after finishing. These 
masking stickers are applied without 
moistening, stick to any smooth surface, 
are not affected by heat or cold and 
peel off without leaving a trace. 


Gang Channel 
Kaynar Manufacturing Co., Los Angeles, 
Calif. 
The unit consists of a retainer plate 
held by the flanges of the channel in 
which a standard nut or bolt fits. A 

















steel spring clip fits over the nut or 
bolt head and grips the retainer plate. 
Assembly is accomplished by simply 
snapping the spring clip into position. 
Disassembly to permit fast change of 
damaged nuts or bolts is accomplished 
by opening the spring clip with a screw 
driver. Fast service is permitted with- 
out removal of the entire channel, and 
without special tools. Click gang chan- 
nels are fabricated from 24ST Alclad 
Aluminum and may be riveted or spot 
welded to other assembly components. 






NEW 





MATERIALS AND 





PARTS 


self-alignment of nuts with the bolt 
axis and preventing cross-threading in 
the event bolts enter the nut channel 
at a slight angle. Irregular spacing 
of holes to users’ templates may be fur- 
nished. The nut channels are available 
to accommodate sizes 6-32 
«-24 of standard or stop nuts. 


through 


Oil and Coolant Strainer 
Geo. Butler Co., 1063 West Washington 
Blvd., Chicago, Ill. 
Metex strainers require no strainer 
housing. The strainer is installed in 
the tank and the oil or coolant is piped 
direct from strainer to pump. Strainer 
units are a combination of wire and 
cotton, inter-knitted into a mesh by 
machines especially developed and de- 
signed for this purpose. The strainers 
have a large strainage area; and ex- 





ceptional capacity to hold dirt, grit and 
chips can be provided in the larger 
units where there is sufficient space for 
installation. The strainer units are re- 
placeable easily which 

“down time” on machines. 


reduces the 


Worm Drive Hose Clamp 
Wittek Manufacturing Co., Chicago 23, 
Til. 

({n improved worm drive hose clamp, 

type WWD, made to specification AN- 

FF-C-406A incorporates an inner band 

of stainless steel which protects the 

hose from the serrations in the outer 
band, and distributes the load uniformly 
to provide greater strength and supe- 


A 





NEW MATERIALS AND PARTS 





rior sealing characteristics. Hose clamp 
has compact, streamlined housing and 
hardened one-piece thumbscrew. Avail- 
able in eight adjustable sizes to cover 
the entire range of applications. 


Low Speed Timing Motor 
Warren Telechron Co., Ashland, Mass. 
A totally inclosed timing and control 
motor for use in timers, thermostats, oil 
burner and coal stoker controls, and 
other timing applications. Input rating 
is 2 watts, speed one revolution per 
hour. Can be furnished in other speeds 
up to and including six revolutions per 
hour. A special oil gland has been 
built into the terminal shaft bearing. 
The terminal shaft is concentric with 


the outer case of the motor. A com- 
panion model having a terminal shaft 
speed of three revolutions per hour has 
the terminal shaft placed normally in 
the 12 o’clock position with respect to 
the outer case. This design can be fur- 
nished at speeds from 3 r.p.h. to 6 r.p.h. 


Roughness Meter 
Physicists Research Co., Dept. 7, Ann 
Arbor, Mich. 
Readings of the roughness meter are di- 
rectly in microinches of average rough- 
ness of the surface being measured. The 


meter and the scale selector provide full 
scale ranges of 300, 1,000 and 3,000 
microinches. In appearance the rough- 
ness meter greatly resembles the 
Physicists Research Company. Profilo- 
meter and in principle and operation the 
instrument is essentially similar. The 
Tracer is designed for hand operation 
and is ruggedly built for use on rough 
surfaces. The tracer is heavier than the 
Profilometer tracer, has a blunt diamond 
point for tracing the surface, and is 
automatically self-adjusting to any 
curvature from 1% in. O.D. to flat. 


Mounting Stubs 
Electronic Components Cc., 423 N. West- 
ern Ave., Los Angeles, Calif. 
A simple clip arrangement, stamped 
from heavy gage steel, cadmium-plated. 
prevents the stud from turning yet per- 
mits a tolerance in mounting dimension 
that exceeds ¥, in. The stud can be 
moved but not bent in four directions 
to align with irregularly spaced holes 
and is replaceable in the field with any 
round head machine screw available. 


Differential Relay 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


Because it connects the generator to the 
power-supply circuit only when power 
can flow out of the generator into the 
circuit, a differential relay eliminates 
chatter. The device also generates 
power whenever the generator voltage is 
higher than battery voltage, but both 
can be low. Although the relay cannot 
function as a circuit breaker, it pro- 
tects the system against reverse currents 
resulting from generator short circuits. 
A generator can be connected to the 
system if the polarity is reversed. 
Rated at 28.5 volts, 300 amp.. the relay 


is 4 in. square and weighs 2 lb. 6 oz. It 
has a dust-tight cover and terminal studs 
permit cables to come from anywhere. 
Operation is not greatly affected by 
vibration as severe as 32-in. amplitude 
and frequencies of 55 cycles per second. 


Electromagnet Cores 
R-B-M Manufacturing Co., Div. of Essex 
Wire Corp., Logansport, Ind. 
A successful method of molding bakelite 
to provide sealed barriers between the 
coil windings and cores of its relays. 
With this new technique, high impact 
phenolic plastic is molded directly to 
electro magnet cores. The finished bob- 
bin assemblies can be subjected to ex- 
treme limits of temperature without 
failure. The same method is also used 


to mold coil terminals directly in the 
bobbins, assuring adequate insulation 
and secure anchoring of the terminals. 


Transformer 

The Standard Transformer Co., Warren, 

Ohia 
Designed for indoor installation in 
limited space, this new dry type trans- 
former is equipped with thermostatically 
controlled fans for accelerated air cool- 
ing. The transformer insulation is 
Class B, NEMA standard for 80 deg. C. 
temperature rise, and is composed en- 
tirely of inorganic materials such as 
Fiberglas, mica, etc. Available in ratings 
up to 1,000 KVA, three phase or single 
phase, and voltages up to 4,800. 
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Lightweight Blower 
L. R. Manufacturing Co., Torrington, 
Conn. 
The one piece housing with aluminum 
motor plate is 44% in. from top to bot- 
tom. Operating under all conditions of 
climate and temperature this blower 
known as Model No. 2%, weighs only 





34% ounces and delivers 50 C.F.M. at 
8,000 r.p.m. It is available with shaft 
bores of either 0.1895 in. or %4 in. 


Hose Clamps 
Aircraft Standard Parts Co., 1727 19th 
Ave., Rockford. Ill. 
All-stainless steel Aero Seal hose clamps 
available in standard sizes—M12, M16 
and M20, but the line will gradually be 
increased to include all nominal sizes 
from ¥% in. through 41% in. Lighter and 
thinner, the stainless steel bands have 
strength and flexibility, and are rust- 
resistant. A new mechanically inter- 


locked saddle eliminates welds. 




















Springlock Fastener 
or Glenn L. Martin Co., Baltimore 3, 


Lightweight, self-aligning, springlock 
fastener offers many advantages. This 
‘Carlso” fastener consists of a stud, a 
squared shank with serrations on oppo- 
site sides, and a receptacle of spring 
clip design which engages the serra- 
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tions in the manner of a ratchet to se- 
cure the stud in place. The serrations 
run the full length of the stud and the 
receptacle is flexible, it is therefore pos- 
sible to use one length of stud for all 
applications. This arrangement permits 
starting the studs out of alignment. The 
studs are given a quarter turn to either 
side to disengage them, but it is im- 
possible for them to loosen due to vibra- 
tion. A number 7 fastener can with- 
stand loads in excess of 900 lb. in a 
single receptacle, but considerably more 
if it engages two or three receptacles. 








Pneumatic Disk Brake 
James L. Entwistle Co., 43 Church St., 
Pawtucket, R. 1. 

For use on motors or on all rotating 

equipment where a quick, smooth stop 

is required, pneumatic disk brakes were 
specially developed for wire reeling and 
coiling equipment. They include torque- 
control unit which permits instantane- 
ous adjustment of braking torque from 

a remote position without resetting the 

brake. Available with or without the 








control unit in single, double or triple- 
disk design with torque ratings of 100, 
200 and 300 lb.-ft. for operation at pres- 
sures up to 125 lb. per sq. inch. 


AND PARTS 





Rust Solvent 
Cargozite Corp., First 
Bldg., Pittsburgh, Pa. 

A new solvent for rust, CarboRustex, 
has an affinity for rust but will not at- 
tack the unoxidized metal. CarboRustex 
consists of several different chemicals, 
each of which has its individual reaction 
upon the various conditions of rusted 
surfaces. One assists in dispersing the 
active ingredients uniformly over the 
surface, while others chiefly attack any 
grease or oil that may be present so 
that the active chemicals can come 
directly in contact with the rust. The 
solvent is non-inflammable. It is applied 
by brush, spray or dip methods, spreads 
readily and leaves no globules. It is 
supplied only in concentrated form to 
be mixed with water in equal parts. Sur- 
faces treated with CarboRustex remain 
chemically clean, and vulnerable to oxi- 
dation. Furnished with shipments of 
CarboRustex is a sufficient quantity of 
a chemical rust inhibitor which, dis- 
solved in water, is used to rinse the 
metal surface after the rust has been 
removed. The rust inhibitor will pro- 
tect the surface from oxidation for sev- 
eral days until the surface can be 
permanently protected. 


National Bank 


Panel Switches 
Donald P. Mossman, Inc., 612 N. Michi- 
gan Ave., Chicago, Ill. 
The Mossman Series 6300 Turn Switches 
or the Mossman Series 4200 Lever 
Switches are available in either two 
positions or three positions and may be 
locking or non-locking. They are light 
in weight, compact in size, and have 
flexibility of circuit arrangements and 
numerous combinations of contact 
forms. 





































Manufacturers’ Publications 





Electronic Thermometers — Bailey 
Meter Co., 1050 Ivanhoe Road, Cleve- 
land 10, Ohio. Catalog, 11 pages. Bul- 
letin No. 230-A lists and describes the 
Pyrotron line of electronic resistance 
thermometers. 


Facsimile Recording-—-Alden Products 
Co., 117 N. Main St.. Brockton, 64, 
Mass. Pamphlet. 8 pages. Information 
and illustrations of facsimile transmis- 
sion and reception, showing applica- 
tions. 
Induction Heating Ajax Electro- 
thermic Corp., Ajax Park, Trenton 5, 
N. J. Bulletin No. 25, 24 pages. Illus- 
trations and suggestions for use of in- 
duction heating in industry. 

Beryllium Copper Castings — The 
Akron Bronze & Aluminum Co., 579 
Washington St., Akron, Ohio. Pam- 
phlet, 8 pages. Describes the prop- 
erties and uses of Viculoy beryllium 
copper castings. 


Bakelite--The Bakelite Corp., unit of 
Union Carbide & Carbon Corp.. 30 East 
42nd St., New York 17, N. Y. Booklet. 
28 pages. Articles and suggestions on 
the uses of bakelite and 
plastics. 


associated 


Pushbuttons—General Electric  Co.., 
Schenectady 5, N. Y. Catalog No. GEA- 
$254, 12 pages. Engineering informa- 
tion on heavy-duty pushbuttons for in- 
dustrial application. 


Precious Metals-—D. FE. Makepeace Co.. 
30 Church St., New York, N. Y. Folder. 
1 pages. Description and illustrations 
of sheet tubing, wire and extruded 
shapes employing inlays and laminated 
precious metal. 


Cathode Ray Tubes—North American 
Philips Co. Inc., 100 E. 42nd St., New 
York, N. Y. Booklet, 16 pages. “How 
and Why Cathode Ray Tubes Work.” 
Gives engineering information and a 
popular discussion on the construction 
and use of cathode ray tubes. 


Flow Gage—The Cochrane Corp.. 
Philadelphia 32, Pa. Catalog, 15 pages. 
Publication No. R-100-\. Engineering 
information on the use of the Cochrane 
Rotameter; a line of electrical, mechan- 
ical recording and indicating devices to 
measure fluid flow. 


Broaching—Detroit Broach Co.. 20201 
Sherwood Ave., Detroit 12. Mich. 


358 


“Manual of Broaching,” 88 pages. 
Covers the design and usage of types of 
internal broaches, face plates and 
broach pulleys. Copies of the “Manual 
of Broaching” are available from the 
Detroit Broach Co., at a price of $1.50 
per copy. 


Hard Facing—Fansteel Metallurgical 
Corp., North Chicago, Ill. Folder: Fan- 
weld. Description of product intended 
for acetylene torch applications to steel 
for hard facing. 


Abrasion Tests — Taber Instrument 
Corp., North Tonawanda, N. Y. Folder. 
Describes an instrument used to deter- 
mine the wearing qualities of surfaces 
and finishes. 


Power Transmission —Sundstrand Ma- 
chine Tool Co., Pump Div., Rockford. 
Ill. Bulletin, 4 pages. Describes oper- 
ating principles and possible applica- 
tions of Sundstrand oil power transmis- 
sion equipment. 


Tapes—Minnesota Mining 
and Manufacturing Co., St. Paul 6, 
Minn. Catalog, 24 pages. Information 
and suggestions on the use of Scotch 
brand electrical tapes. 


Electrical 


Silicone Varnish—Dow Corning Corp.. 
P. O. Box 592, Midland, Mich. Atten- 
tion Mr. O. D. Blessing, sales manager. 
Booklet: “D.C. Varnihes,” 8 pages. 
Properties of D.C. 993 varnish and 
recommended procedures in application 
of this Silicone product through the in- 
sulation of electrical equipment. 


Hydraulic Circuits—John F. Barnes 
Corp., 301 So. Water St., Rockford, Il. 
Booklet: “Hydraulic Circuits,” 28 
pages. Information and engineering 
data on hydraulic actuation of machine 


tools. 


Industries 
Association, 420 Lexington Ave., New 
York 17, N. Y. Booklet, 8 pages. 
Articles and information on the use of 
lead metal in industries. 


Industrial Lead—The Lead 


Lock-Threads—Bardwell & McAllister. 
Inc., Post Office Box 1310, Hollywood. 
28, Calif. Folder, 4 pages. Engineer- 
ing information on the use of the Rosan 
Locking system for threaded 
and studs. 


inserts 


Industrial Paint—Carbozite Corp., First 
National Bank Bldg., Pittsburgh 22, Pa 
Booklet. 16 pages. A general discussion 
of “The Application of Industrial Coat- 


ings.” Discusses all types of paints and 
industrial protective coatings for both 
shop and production lines, 


Switches — Ark-les 
Corp., Watertown 72, Mass. Catalog, 
22 pages. - Switches and electrical 
equipment for the Automotive Marine 
and Electrical Appliance trade. 


Electrical Switch 


Bearing Metals—Bearium Metals Corp.., 
258 State Street, Rochester, N. Y. 
Folder, 6 pages. A discussion of the 
properties of Bearium metal; used for 
bearings, bushings and thrust washers. 


Paint Guide—The American-Marrietta 
Co., 43 East Ohio St., Chicago, Ill. The 
Valdura Paint Guide works on the 
“slide rule” principle and makes avail- 
able information on properties of, and 
application data necessary to choose 
properly from the entire Valdura line of 
heavy duty maintenance paints. 


Insulating Materials—The Mica Insula- 
tor Co., 200 Varick St., New York 14, 
N. Y. Manual, 86 pages. Includes data, 
tables and values on sheet mica, builtup 
mica, laminated plastics, varnished cloth 
and tapes as well as miscellaneous in- 
sulating materials such as varnished, 
twines and fiberglass. Copy of the man- 
ual will be sent on request upon com- 
pany letterhead. 


Belting Chart—Baldwin Belting Inc., 
85 Chambers St., New York, N. Y. Chart 
provides a rapid reference for standard 
belt thicknesses and includes informa- 
tion as to fastener and lacing sizes for 
each thickness. Commonly used belting 
materials are covered—leather,. cotton, 
woven, canvas and hbalata. rubber. ete 


Centrifugal Pumps — Marlow Pumps. 
Ridgewood, N. J. Booklet “Self-Priming 
Centrifugal Pumps,” 19 pages. Engi- 
neering information; the difference be- 
tween the types of self-priming centri- 
fugals; points out where self-primers 
can be used with best effect, and details 
how to install and care for them. 


Vacuum Tubes — The General Elec- 
tronics Corp.. 1819 Broadway, New 
York 23, N. Y. Manual, 25 pages. Cover- 
ing several types of transmitting type 
electron tubes, rectifiers, thyratrons, 
power amplifiers and voltage regulators. 
The engineering design centers are 
listed as well as the physical specifica- 
tions and connection diagrams. 


Castings—The Meehanite Research In- 
stitute, Pershing Square Bldg., New 
Rochelle. N. Y. Bulletin No. 22, 127 
pages. “Stories of Meehanite in Iudus- 
try.” Divided and indexed according to 
subject and ten main subject heads are 
covered. 
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Development Engineer, 





OG-LOG ratio charts, such as that shown on page 

360, facilitate the finding of actual pressures, volumes 

and temperatures in the general field of gas compres- 

sions and expansions, and permit the quick plotting of pres- 
sure-volume diagrams with insured accuracy. 

The accompanying chart is useful in the study of diesel 
compression curves, gasoline and diesel combustion-expan- 
sion curves, pneumatic accumulator volumes, and refrigera- 
tion cycles. Furthermore, the chart is applicable to condi- 
tions often present in machines, in which the compressions 
or expansions of gases vary between adiabatic and isothermal 
during a single volume change. 

The cycles incurred in reversed-refrigeration heat-pump- 
ing, the gas turbine, the high-speed diese] engine, and the 
high-compression gasoline engine, all involve polytropic com- 
pressions and expansions in which the exponent varies con- 
tinually, making the analysis by logarithmic plotting point 
by point laborious and prone to error. 





















With P, = initial absolute pressure 
P, = final absolute pressure 
V; = initial volume 
V2 = final volume 
T; = initial absolute temperature 
T: = final absolute temperature 
k = polytropic exponent 





the chart is based on the familiar equations 


P, V+ = P.V (1) 
T/T, = (P2/P;) — (2) 






II 







In making the chart, equal log-scales are used for ordi- 
nates and abscissas. The slope of the PV, or pressure- 
volume, line for any value of k is defined by the scalar 
(non-log) tangent of the angle between the line and the 
horizontal abscissa or absolute pressure-ratio scale. This 
tangent for apy PV line is 1/k. Also, this tangent for every 
PT, or absolute pressure—absolute temperature, line is 
(k—1)/k in scalar measurement. 

For example, to plot the isothermal PV line, since k equals 
l, the tangent is 1/1 or a 45 deg. line. To plot the PV line 
lor & equal to 1.4, a convenient scalar length is selected for 
the abscissa, and this scalar length is multiplied by the 
langent or 1/1.4 to obtain the scalar ordinate which is erected 
at the end of the measured length of abscissa. Similarly, 
'o plot the PT line defining the absolute temperature ratio 
versus the absolute pressure ratio for k equal to 1.4, a 
‘lected scalar length of abscissa is multiplied by the 
‘angent (1.4—1)/1.4 to obtain the scalar ordinate which is 
frected at the end of the selected abscissa. 

In general, the larger the gas molecule the smaller is the 
adiabatic exponent. The PV and PT lines marked 1.3 on 
the chart are true adiabatic lines for gases such as carbon 
dioxide, steam, ammonia, and methane. For many gases 
‘aving larger molecules, such as methyl chloride and ethy- 






















Propuct ENGINEERING — May, 1945 


Compression and Expansion 
Of Various Gases 


ROBERT E. BRUCKNER 
Curtiss-Wright 





REFERENCE BOOK SHEET 


Corporation 







lene, the adiabatic exponent is approximately 1.2. True 
adiabatic PV and PT lines are marked 1.2 on the chart for 
these gases. 

Usually in practice the expansion or compression of a gas 
is seldom truly isothermal or truly adiabatic. Sometimes 
even the adiabatic exponent varies markedly during an opera- 
tion, especially in high-pressure operations involving chemi- 
cal changes. But, once the nature of the variation, and of 
the heat-flows to or from the gas, or heat-generation within 
the gas, are determined, curves can be plotted to fulfill the 
conditions. The actual volumes, pressures and temperatures 
at any stage of the process can then be read off the chart. 

For example, a curve is given on the chart for a locomotive 
diesel operating at 34 load and 1,100 ft. per min. piston 
speed. Starting with the closely adiabatic compression of 
air, the compression curve changes gradually to a closely 
isothermal line for pressure ratios greater than 40 to 1, or 
590 lb. per sq. in. The location of the knee in the curve 
where the shift toward isothermal becomes rapid, varies with 
the engine design and the speed of operation; but the shape 
of the curve is the same for all diesel engines. As the com- 
pression proceeds, the gas density doubles and the tempera- 
ture difference also doubles, so that the rate of heat-transfer 
increases four-fold. Toward the end of the stroke the tem- 
perature is approximately 1,000 deg. F., and a thin pancake 
of gas is exposed to a large area of cold metal. With the 
radiation increasing as the 4th power of the gas and metal 
temperatures, the compression becomes isothermal. 

A gasoline or diesel engine expansion curve would start 
from the left of the chart through initial small pressure 
ratios as an isothermal because of after-burning. The 
expansion, at high engine speeds, would end as an adiabatic. 
At slow speeds the pressure-drop with increasing volume is 
faster than the adiabatic, because of heat losses to the cooled 
walls, so that the process proceeds like an adiabatic with 
exponent larger than 1.4, which can be readily drawn on the 
chart. 

Knowing the general shape of the curve for, the actual 
process, and test-measuring a couple of points, the curve 
can be readily drawn on the chart. It is then easy to find 
by simple arithmetic ratio, the pressure, volume or tempera- 
ture at any stage of the process. 

The chart can be used for finding the equivalent polytropic 
exponent at any stage of the operation for any gas, from 
measured pressures and volumes, or pressures and tempera- 
tures, by simply measuring the scalar slope of the curve at 
the desired point, then finding k from the ratios 1/k and 
(k—1)/k. 

Experience with charts of this type has shown that they 
save as much as 90 percent of the time required to plot 
successive points of a PV diagram. 


(continued on next page) 


359 





O40 sunssaig apnjosaqy 


00! 0608 0L 09 OS Or o£ o7esi 9 w woes 49d GS v ¢ S2@ 289 vi ZI 


BOOK SHEET 


Propuct ENGINEERING — May, 1945 


4 4 4s 4 4 


4¢UBUOAXKE BW4ZOVTOIpoO= ¥ 


= 2 

1 ( a 

| | A YW =4'A d | | 

T suoyonb , rT 


Sasv9 4AO NOISNVWdX3 INV NOISSAYGWOD 


OWDY eanyoisediua, eynjOsqy PuD (edUDID|;>D Buipn)su;) OYOY @LUN|OA 


r 
al 
7. 
a 
an 
— 
7. 
— 
re 
= 
7. 
oe 
a 











u017p10d 407) 34914 4-$8214N7) ‘saauiFug tueudojeaeq 
WANWONA “A LHAGOU 


sasp4) sno1ip, fo uo1suvndxy pup uo1ssasdwo’) 


PRODUCT 


















Have you ever watched the production line in a modern 
industry? Did you note the ease and the speed with which 
the motive units were assembled? The factor that makes 
this possible is the uniformity of parts. In mass production, 
like parts must be interchangeable. 


Sleeve Bearings as produced by Johnson Bronze are a good 
example. It makes little difference whether the order 
calls for one hundred or one million . . . each bearing is 
produced exactly according to specifications. The alloy... 
the tolerance .. . the finish are correct in every respect 


This close attention to detail on our part saves manufacturers 
considerable money plus many precious hours of assembly 
time. Isn't this the type of bearing service you require? 
Why not call us in today? 


JOHNSON BRONZE CO. 


508 S. MILL STREET NEW CASTLE, PA. 








BRANCHES IN 
18 INDUSTRIAL 
CENTERS 
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RELAYS THAT (fe, ON THE JOB! 


SIMPLE, DEPENDABLE, POSITIVE ACTION 


You can depend on silent Adlake plunger-type Relays to “make 
good” on every kind of equipment into which you design these 
modern, hermetically sealed mercury relays for timing, load and 





control circuits. May we co-operate with your designers by suggest- 
ing the type of Adlake Relays best adapted to your product? 





aww 


Adlake Relays have snap actionthat | The liquid metal mercury contact is 


me 


stays “snappy.” The contact mech- instantaneous, positive in action, 


Ae aie SRS 


anism is hermetically sealed in an a silent, chatter-free, and cannot burn, 


we, 
at RE 


armored glass or metal cylinder. pit or stick. No other relays are as 
No dirt, dust, or moisture can enter P simple, rugged and dependable. 


... there is no danger of oxidation. Write for bulletin. 


| OPERATING 
| VOLTAGE 
CONTACTS SECONDS | 
Adlake Model 1040 . . . for | NORMALLY operate Quick acting relays are avail- 
panel mounting . .. available i “rae RELEASE aS eee able with contact ratings up 
with either quick or time de- THE ADAMS & WESTLAKE CO to 50 amperes A.C. with 
lay action, normally open or < CAGO, ELKHART, IND., NEW YORK propertional D.C. ratings. 
closed. 





ENERGIZED— Coil C pulls plunger 
P down into mercury. Mercury thus 
displaced enters thimble T through 
orifice O. Inert gas in thimble 
gradually escapes through ceramic 
plug CP—thus producing the 
desired time delay. 


ENERGIZED— Mercury now fills 
thimble T, is completely leveled off 
and mercury-to-mercury contact 
established between electrodes E 
and EE. Degree of porosity of 
ceramic plug CP determines length 
of time delay. 


TRADE MARK 


THe Apams & Westnake Company 


ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK - CHICAGO 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 
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THE Lelan d ELECTRIC COMPANY 


DAYTON, OHIO ~ IN CANADA, LELAND ELECTRIC CANADA, LTD....GUELPH, ONTARIO 
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The part illustrated is an air- 
borne radio insulating part... 
made from grade “L” DILECTO 

.; a laminated phenolic plastic. 
It was sawed, milled, drilled, 
countersunk and tapped. Toler- 
ance requirements were close. 
DILECTO parts such as this one 
will be widely used in all 
branches of air transportation. 


enolic. 


phenolic. 


ical EquiP- 
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s 
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hensive 


Here is a strong, tough plastic... with 
high electrical insulating properties 
that remain stable under extremes of 
temperature and humidity. DILECTO 
is readily fabricated on ordinary metal 
working tools. It is NON-corrosive 
and highly resistant to many chemicals. 

This versatile plastic may be the 
answer to your “What Material?” 
problem. C-D technicians will be glad 
to help you find out. Their wealth of 
“Know-How,” the result of a half 
century of service to industry, makes 
available to you thousands of case 
histories of solved design and opera- 
tional problems. 


DISTRICT OFFICES 
NEW YORK 17. e CLEVELAND 14 ¢ CHICAGO 11 
SPARTANBURG, S. C.e SALES OFFICES IN PRINCIPAL CITIES 
* 
WEST COAST REPRESENTATIVES 
MARWOOD LTD., SAN FRANCISCO 3 
IN CANADA: 
DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


| (jonlinental = Leamond FIBRE COMPANY 


Established 1895.. Manufacturers of Laminated Plastics since IQPII—NEWARK 40°¢DELAWARE 
LTE LD ET ALLE ORAL AL: PAELLA | OR DEAL EIE A I EEBEA NS TSG AR A GREE SEO PS EERIE SE REONES 8 ANS REEENMCRS CACO A Ra 
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THESE GO TO MOLDED 
PLASTICS DIVISION 


AND THOSE ARE 
FOR SMALL 
MOTORS 















YES, you can obtain both 
molded plastic parts and 
small motor drives or 
assemblies from General 
Industries. Under one 
roof and one general 








management we have long 
supplied them to leading 






manufacturers in a wide 
range of industries. 

















— 


INQUIRE ABOUT BOTH 


FROM GENERAL INDUSTRIES 


ss Few things “stump” our molded plastics 
dictabe. Whether it’s a big job or a little one, we have 
the facilities and the “know-how” to turn it out in any 
quantity. Our engineers and mold makers have a habit 


































. of reading between your blueprint lines, to dig out some 
e way to do the job better, more economically or faster. 
. Our operators are skilled from many years of experience 
d in compression, transfer or injection molding, to deliver 
rf work 100% to specifications and on time. 
if xe 
S AT ; 
“ * You'll find that same thorough competence in 
nf our small motors division. For many years our Smooth 
Power drives have been standard for leading makers of ENERAL 
phonograph and radio equipment, automotive devices 
and other low-torque requirements. Many buyers NDUSTRIES 
obtain exactly what they need in our standard line, but 
WW : unt : COMPANY 
ES if made-to-order units are called for, our engineers and 
plant can deliver them. 
So, for molded plastic parts or low-torque via shal jeething 
08 motors or drives, ask General Industries. 


Our military commitments have priorities 

at present, but a general discussion now 
can pave the way for later details. We'll , 
appreciate it if you'll address the division | 
involved ... molded plastics or motors. | 
ER DEEN PIR YR RNR ES IRR I 
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For safely- maintained control of motorized drives, — 
specifically for motors of 1 to 7% H. P., single or polyphase, 
A. C., 110 to 550 Volts. 


Improved design saves wiring -time and simplifies mainte- 
nance. Front-connected, with open view for inspection of 
contacts and connections. Coil ratings clearly visible: coils, 
contacts and other parts are easily changed. Switch unit re- 
moved or replaced by turning only one screw. Re-set button 
independent of cover. 


Separate-unit construction for each pole, — confining the 


ver. 
- with co 
stor 





weet Pete 





eettet atte 


Ve 








Starter with cover removed 


ACROSS -THE-LINE TYPE; THERMAL OVERLOAD 
PROTECTION WITH INTERCHANGEABLE 
HEATERS. UNDER-VOLTAGE PROTECTION OR 
RELEASE. POSITIVE, QUICK MAKE-AND-BREAK 
SWITCHING MECHANISM; STRAIGHT-LINE 
LINKAGE. 


arc, excluding dust. This lighter, stronger build of switch re- 
duces impact, conduces to long life. Switching mechanism in 
overload relays is insulated from the bi-metal and heatet. 
(Starters are wired for separate coil circuit control for voltages 
other than line, if so ordered). 


Catalog 9-M will inform you fully of this Solenoid Line 
of Starters and Contactors ... Our free Engineering Service 
will plan arrangements of Arrow-H & H STANDARD Units to 
fit your SPECIAL needs in Motor Control. INDUSTRIAL 
CONTROL DIVISION, 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD. CONN. U.S.A 


SE 
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heater. 


D. C. Mutor with A. C. take-off, especially 
| & be ee °®? developed for a portable aircraft engine 





for your New PRODUCT 












WITH A Intermittent high 
y/ rf; e torque motor 

with low weight 

factor, developed 

for aircraft service. 





















Small, sturdy motor especially designed 
for aircraft heater service but can be read- 
ily adapted to a wide range of industrial 
applications. 






Compactly de- 
signed motor 
developed for 
de-icer metering 
pump and special 
instrument service. 


Baa et ie Ate Orta hee REI HC 






















Base-mounted, explosion-proof aircraft 
geared fuel transfer pump motor. Preci- 
sion built with compactness and depend- 
soc ability. 
nism if 
heater. 
voltages 


oid Line 
, Service 
Units to 
TRIAL 


USA 





, 
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ERLY Gus?” SPECIAL APPLICATION | 
roRM FRACTIONAL HORSEPOWER MAOTORS | | 
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ge WHY WE MEASURE OUR OWN “YARDSTICKS“ 


Complex, sensitive instru- 

ments are a commonplace not 
only in the engineering laboratories but 
on the production lines of Connecticut 
Telephone & Electric Division. These 
instruments enable us to maintain the 
extreme precision in telephone equip- 


have special apparatus for measuring 
the accuracy of the test instruments 
themselves. 

The result of this constant testing 
and retesting is better products... better 
telephones, headsets, switchboards and 
other devices, for our armed forces, a 


ment and electronic devices called for 
by Signal Corps standards. So impor- 
tant is this high precision that we 


better, brighter future for your com- 
municating systems, electrical and 
electronic equipment for tomorrow. 


MEASUREMENT BY TIME 
SIGNALS... Using U.S. Govern- 
ment radio time signals of infi- 
nite accuracy as a basis, this ap- 
paratus permits our engineers to 
“test our own test instruments” 
for the ultimate in engineering 
and production-line accuracy. 





CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES, INC.* MERIDEN, CONNECTICU1 


TELEPHONIC SYSTEMS e SIGNALLING EQUIPMENT @ ELECTRICAL EQUIPMENT ¢ HOSPITAL 
AND SCHOOL COMMUNICATIONS AND SIGNALLING SYSTEMS e IGNITION SYSTEMS 
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CLARE °@xctom- Gade’ RELAYS 


CLARE | 
TYPE "C” RELAY 3 Le 


@ In the forefront of land operations in every war theatre has been 

auc: aes ack. ee 7 the Signal Corps’ famous SCR-299 mobile intercommunication 

SISTAK . aren unit, whose transmitter is built by The Hallicrafters Company of 
psig Chicago, Illinois. 


Clare Type “‘C” d.c. Relay is used as a part of the speech ampli- 
fier of the SCR-299. Its function is that of the control relay for 
the circuit which changes over the equipment from “send” to 

——o 6h6Sh “receive” or from “receive” to ‘“‘send.”” Under certain conditions 

soama2)0 @ sos ronme FORM FORM a the relay is controlled by an impulse sent over as much as a mile 

of telephone wire from a remote observation or command post. 

ontact springs employing any This Clare Relay has stood up remarkably well in the field and 

of these basic forms can be fur has contributed greatly to the outstanding performance of the SCR- 

299. In choosing a Clare “‘Custom-Built” Relay for this important 

function, The Hallicrafters Company left nothing to chance. Clare 

performance was well known. Clare’s ability to ‘“‘custom-build” 

just the relay to serve as these important nerve centers simplified 

design and assured the quick, positive action, the rugged dependa- 

bility, the resistance to vibration that a mobile radio transmitter 
must have. 


Illustrated here are a few of the Clare ‘‘custom-building” features 
that have revolutionized designing and made it possible for Clare 
Relays to reduce overall relay cost, simplify installation and assure 
more dependable performance in hundreds of applications, such 
as sequence control of machine tools, radio, radar or other elec- 
tronic controls, electric eye controls, counting equipment and 
alarm systems. 


Clare engineers are ready at all times to ‘‘custom-build”’ a relay 
to your exact requirements. Send for the Clare catalog and data 
book. Address: C. P. Clare & Co., 4719 West Sunnyside Avenue, 


Chicago 30, Illinois. Sales engineers in all principal cities. Cable 
address: CLARELAY. 


nisheg 


CLARE RELAYS 


Propuct ENGINEERING — May, 1945 


89 





SENSITIVITY 


CONTACT 
PRESSURE 


DEPENDABILITY 























DURABILITY 


VERSATILITY 








i eee 








— in Greatest Combination 


THE NEW AUTOMATIC ELECTRIC CLASS “B” RELAY 


@ When you need a relay that’s sensitive enough to 
operate on minute current, yet has the high contact 
pressure needed for perfect closure, you'll find the Auto- 
matic Electric Class ‘“B’” Relay worth investigating. 

If you need a relay that will switch many circuits, yet 
is compact enough for multiple mounting in small 
space, you'll find Class “B”’ the perfect solution. 


Or perhaps you are interested in extra durability, 
for long service under tough conditions. Then you'll 
need the in-built quality for which Class ‘“B” has 


become famous. 


No other relay—even in the Automatic Electric line— 
can give you a greater combination of all these essential 
qualities. Get the full story on Class ““B’’—one of the 
forty basic types described in the Automatic Electric 
catalog. Ask for your copy of Catalog 4071. 








CHECK THESE FEATURES 
of the New Class "B” Relay 


Independent Twin Contacts—for dependable 
contact closure. 


Efficient Magnetic Circuit—for sensitivity 
and high contact pressure. 


Unique Armature Bearing—for long wear 
under severe service conditions. 


Compact Design—for important savings in 
space and weight. 


Versatility—Available for coil voltages to 
300 volts d-c and 230 volts a-c, and with 
capacities up to 28 springs; also with 
magnetic shielding cover, when specified. 


No other relay can give you 
a greater combination of 
all these essential qualities. 














AND OTHER CONTROL DEVICES 


AUTOMATIC 
ELECTRIC 


PARTS AND ASSEMBLIES FOR’ EVERY ELECTRICAL CONTROL NEED 
90 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren Street ¢ Chicago 7, Illinois 


In Canada: Automatic Electric 
(Canada) Limited, Toronto 
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How to find extra values 


in ELECTRIC MOTORS 


Many motors look alike, but there the similarity ends! The real 
difference is in the extra values that are so vital to the reputation of 
your product. 


Tabulated above are five highly important background values to 
consider. It will pay you well to investigate them carefully— because, 
no matter how good your product may be, it is finally no better 
than the motor that drives it. 


RELIABILITY—Time-tested : ; . Animportant factor is this 54-year 
time-tested reputation for building motors for virtually all types 
of domestic and commercial appliances. 








INVESTIGATE the extra values back of Emerson-Electric Motors. 
Give your products this extra sales value. 


THE EMERSON ELECTRIC MANUFACTURING CO. e¢ ST. LOUIS 3, MO. 


Branches: New York @ Chicago @ Detroit @ Los Angeles @ Davenport 


EMERSON £25 ELECTRIC 


MOTORS:-FAN S —oe— oo _ APPLIANCES 


- 
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Allied fighter planes and bombers are achieving new 
records in high altitude flying because of the reliable 
operation of North East magnetos at altitudes up to 
55,000 feet above sea level. Simple and original in 
design, the North East magneto needs no super- 

charger, has no complicated electrical circuits and is rugged 
though light in weight—it meets the challenge of the enemy. 
The same advanced engineering that enables us to manufacture 
North East magnetos, engine generators for light and power, 
small motors, control instruments and other precision-built 
products for specialized war tasks today, will help us to produce 
motors and blowers, automatic Delco-Heat equipment for home 
heating, Delco-Light and Power plants, Deleo Water Systems 
siadhaiaaeiitiseeaih es tea tiibltiiaes and other superior peacetime products after Victory. Der.co 


engines on Mustang, Warhawk and Hurricane fighters, APPLIANCE Division, General Motors Corp., Rochester, N. . # 
Mosquito and Lancaster bombers. 


GENERAL MOTORS 


DELCO APPLIANCE 


nti  ebiiitinn Fractional Horsepower Motors 
Outlet Blower Motor 
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Chicago: 600 West Van Buren Street - 
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Lamicoid, the laminated plastic which has 
long been used for many electrical and 
mechanical applications, is also available in 
sheet form for post-forming. 

Sheets, 36x42” and in thicknesses of 
1/32” and over, are of two types: E-527, 
for deep drawing and forming of intricate 
parts; E-528, for ordinary forming and 
shallow drawing. 

Because of the special materials used in 
the manufacture of this stock, it can be 


200 VARICK STREET 


Cleveland: 1276 West 3rd Street 
Detroit: Book Building + Cincinnati: 3403 Hazelwood Avenue + Boston: 


Columbus Avenue + Lamicoid Fabricators, Inc., 3600 Potomac 








Typical shapes made 
from Lamicoid Post 
Forming Stock 


Works Easily for Deep Drawing and Forming of Intricate Parts 


formed or drawn without breaking down, 
the fabric or weakening the drawn parts. 


Lamicoid Post-Forming Stock has been 
used extensively in the aviation industry: 
and has many applications where good elec- 
trical properties, strength and light weight 
are desired. 


Lamicoid Post-Forming Stock is available 
direct from the Mica Insulator Company and 
from the distributors listed below. Your 
inquiry will receive prompt attention. 


NEW YORK 14, N. Y. 


Avenue, Chicago, Ill. + Insulating Fabricators, Inc., 69 Grove Street, 
Watertown, Mass. + Insulating Fabricators, Inc., 12 East 12th Street, 
New York City 












PLUSION-PRUOT 


AN IMPROVED NEW 


TELECHRON MOTOR 


SMALL— COMPACT — 
ACCURATE. Here's a 

new EXPLOSION-PROOF 
synchronous timing motor 
that operates with safety 
under the most hazardous 


conditions! 


Thus new Telechron EXPLOSION- 
PROOF motor is already perform- 
ing smoothly and safely in war 
plants under conditions highly 
conducive to explosion .. . in 
the production of chemicals, syn- 
thetic rubber, high octane gas- 
oline and ammunition. In 
exhaustive tests, with internal and 
external firing, it has never failed. 


¢ 


® For more information concerning the new EXPLOSION- 








It has been developed by Tele- 
chron primarily for timing of 
automatic switching and controls 
in industrial processes where 
atmospheres contain ethyl vapor, 
gasoline, petroleum, naphtha, 
alcohols, acetone, or natural gas. 
Its safety factors offer profitable 
protection to paint, varnish, and 
lacquer plants, or to any industry 


PROOF Telechron motor, and how you can use it for greater 


safety in your plant installations . . . or details on our many 


other synchronous self-starting motors for instrumentation 


... write to Motor Advisory Service, Dept. D. Our 25 


years’ experience is at your service. 


94 





or mining operation where there 
is danger of explosion. 

The new Telechron EXPLOSION- 
PROOF motor is approved by the 
Underwriters’ Laboratories under 
their label service for use in Class 
1, Groups C and D hazardous loca- 
tions. Various shaft speeds, volt- 
ages, frequencies, and designs for 
many industrial applications. 


Telechro 


REG. U.S. PAT. OFF 


WARREN TELECHRON COMPANY, ASHLAND, MASS. 


MAKERS OF TELECHRON ELECTRIC CLOCKS 
AND SYNCHRONOUS ELECTRIC MOTORS 


‘ 
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GIVE A PRODUCTION MAN 


A PRODUCTION MOTOR 


1. Cartridge-Type Ball Bearings 4. Sturdy, Rigid Frame 

2. Large Grease Reservoir 5. Taped Coils 

3. Dynamically Balanced Rotor 6. Selective Shaft-Bearing Fit 
7. Straight-Flow Ventilation 


f 


Delco motors for machine tools have aided materially in 
keeping essential equipment working at capacity and 
production on schedule. They have won the respect of 
plant engineers through long, dependable performance. 


Behind this acceptance is the fact that Delco motors are 
specifically engineered and built to overcome the ‘trouble 
spots’’ reported in factory records— insulation | burn-out, 
bearing failure, misalignment and others. Delco Products 
worked closely with plant engineers to give them the kind 
of motor they wanted . . . right in design, right in con- 
struction, right for the application. The result is a produc- 
tion motor that satisfies production men. 


KEEP BUYING WAR BONDS 


Seely ee ae 


DELCO MOTORS 


DIVISION OF GENERAL bok se) Sete) ite) 7 vated, 
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Behind this Oster Motor stands 15 years of 
experience in designing and building quality 
fractional H.P. Motors — motors that have 
won world-wide acceptance in famous Oster 
appliances . . . motors that have won laurels 
in the service of war. 


This Oster Motor gives you the advantages 
of light weight, compactness, and dependable, 
trouble-free performance. Check the quality 
features and chart below. If these are the 


features you want, call us for further detailed 
information. 


HOUSING—Die cast, open or totally enclosed. 
FINISH — Black, baked enamel. 


BEARINGS — Single shielded ball bearings. 
Bearing housing fitted with steel inserts. 


BRUSHES — Furnished with metal graphite 
or electro graphite brushes of ample size to 


Your post-war products will do 
a better job with an Oster Motor 
If the designs on your drawing boards 
call for fractional H.P.. Motors with 
maximum H.P. ratings. from 1/12 to 
1/50 H.P., be sure to check the quality 


features and design characteristics of 
this Oster motor. 


assure unusually long brush life. Phosphor 
bronze or beryllium copper brush springs. 


WINDINGS — Available for operation on 12, 
24 or 115 volts, in shunt, series, and split 
series types. 


MOUNTING — Available for either base or 
flange mounting. 


MODIFICATIONS — Motors can be furnished 
with special shaft extensions, finishes, leads, 
etc. Motors can also be furnished for opera- 


tion in high ambient temperatures and high 
altitudes. 


All ratings and data are approximate. 


Let us help you fit this and other Oster 
Motors to your requirements. 





24 VOLT SHUNT CONTINUOUS DUTY IN 25° C. AMBIENT 


Specifications of Type E-8 Motor 
DIMENSIONS 





Maximum H.P, 1/12 | 1/16 | 1/25 1/50 , 











R.P.M, 


bal | 


7 
we J 








Amps Input 








4 





Starting Torque in 
% of F. L. Torque 






































John Oster Manufacturing Co. 


DEPARTMENT 


P-25 ¢* RACINE, WISCONSIN x25 


a 
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LEMAIRE TOOL & MFG. CO., Dear- 
born, Mich. Vertical milling machine 
with A-B special panel. Note the handy 
location of safety disconnect switch. 


Co 


as 





SNYDER TOOL & ENGI- 
NEERING CO., Detroit, 
Mich. A-B special panel 
is convenient for instal- 
lation and inspection. 





Correct Sequence Control 
Greater Safety for Operators 
Lower Maintenance Costs 


The advantages of auto- 
matic electric control can- 
not be fully realized unless 
relays, starters, timers, etc., 
are mounted on a special 
control panel...engineered 
Ag oy ag to fit a particular machine. cu The keystone of all 
. , ¢ Lincin- ss : q : A-B special panels is the 
nati, Ohio. A-B special panel Wiring errors are virtually om simple A-B Solenoid Con- 
See ee es eliminated, correct sequence ee) '°!. Only one moving 
part. There is no contact 
operation is assured, and maintenance. 
installation costs are re- 
duced. With centralized 
. control, inspection is easy. 
) Follow the example of 
4 leading machinery builders 
and submit your machine 
tool control problems to 
Allen-Bradley engineers. 
Allen-Bradley Company 
1316 S. Second St., Milwaukee 4, Wis. 
LODGE & SHIPLEY MA- 





| 

: CINCINNATI PLANER CO.), Cincinnati, 
CHINE TOOL CO.,Cincin- “a “ Ohio. A-B special control panel for 
nati, Ohio. No.3 Duomatic a boring mill is in self-supporting steel 
lothe with A-B panel. cabinet, 
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TO MAKE @ 
thd 5 


, 4 need the “know how” that experience alone provides. This is particularly 
true in the manufacture of fractional horsepower motors with its difficult problem 
of variations. More than twenty years of F. H. P. motor building experience has 
enabled Victor to reach a new high-balance efficiency rating for pole type motors. 
We call these high efficiency power units, “Customotors”, because they are cus- 
tom-built to solve the special powering problems inherent in every machine and 
device. You'll find that Victron Customotors with their peak efficiency advantage 


will provide top performance—top preference for your products. 


Our engineers will gladly consult with you regarding your F.H.P. motor problems. 


MANUFACTURERS OF VICTRON DESK AND PEDESTAL. FANS—VICTRON AIR CIRCULATORS—VICTRON EXHAUST 
FANS—VICTRON VENTILATORS — VICTRON PORTABLE IRONERS—VICTRON F.H.P. MOTORS 


RODUCTS INCORPORATED 


DEPT. PE 545, 2950 ROBERTSON AVENUE, CINCINNATI 9, OHIO 
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Answee Military Neods for Advanced Slec- 
_ tronic Insulation...and Afford New and Wide 
. Horizons for Post-war Product Improvement 


o* A general purpose insulation, espe- 
\\“—/ cially fitted for high frequency appli- 

cations; combines low loss factor 
with machinability to close tolerances, imper- 
meability to water and oil; not subject to dis- 
tortion below 700° F. Free of carbonization. 
Approved by Army and Navy as- Grade L-4 
_. insulation, Fabricated to your specifications. 


fh ip #& series of improved capacitor di- 

electrics, with dielectric constant 

! selectable from.8 to 15. Available in 

' * the form of large sheets (14"x 18"), or long rods 

1%" co 1” in diameter. Low. power factor and 

high dielectric strength. Ideal for use in equip- 

ment with variable capacity. MYCALEX K- 

‘10 approved by Army and Navy as Grade 

H1C5H4 Class H material (JAN I-12), Fab-. 
ricated to your specifications. 


(4 A low-loss, high temperature injec- 
() F” tion molded insulation which can be 


formed into intricate or irregular 
shapes, with or without metal electrodes or 
metal inserts molded in.. Adaptable to high 
production rates and can be sold at moderate 

'~ (prices, | 


We have plant facilities to fabricate MYCALEX parts 
to your order. Send for detailed characteristics and 
THE INSULATOR 3 specifications of any-or ell:thiee grades of MYCAEEX. | 
TRADE MARK REG. U S. PAT OFF a - Be Gap t sede . Be og 
Plant and General Executive Offices 
ce OF AMERICA 20%. 
Clifton, N. J. 


New York 20, N. Y. 
Al OD 20 8: t~n OP tae @ 4 OU © 2 -P. Gee 7-0 8 i oe 
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Every 
MANUFACTURING 
CUSTOMER 
Will Benefit 


Industrial users of WILCO Prod- 
ucts will find the increased facil- 
ities, the new products and tech- 
niques developed by WILCO for 
war service of great advantage 
to their own postwar products. 


As the Hourglass indicates . . . with the 
coming of peace, many WILCO proaucts 
now making for precision performance in 
airplanes, ships, tanks, guns and _instru- 
ments of the Army and Navy will play an 
equally important role in meeting civilian 
needs for hundreds of useful and reliable 
products. 


The demand of all branches of the serv- 
ice for Thermostatic Bimetals ard Electrical 
Contacts has motivated many WILCO de- 
velopments of great potential value to post- 
war industry. New products added to an 
already extensive line: increased facilities 
for refining and fabricating precious metals; 
greatly extended rolling mill facilities— 
these new additions and improvements, 
now devoted principally to the war effort, 
will prove equally helpful to manufactur- 
ing customers in meeting their peacetime 
production and marketing problems. 

WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Vetal Collector Rings for rotating controls. 
Silver Clad Steel—for bearings, shims, re- 
flectors, Jacketed Wire—Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Rolled Gold Plate. Special ma- 
terials. 


THe H. A. Witson Company 
105 Chestnut Street. Newark 5, New Jerse) 


Branches: Detroit ¢ Chicago 


wilt 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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Tue demand will be greater than ever for Auto- 
matic Tuning on the Post-war radio. 


ecious For a long time past, R/C has led in the develop- 
atrols. ment of Mechanical Push Button Tuning Devices. Results 
1S, Te have been sturdy, precision-built mechanisms, micro- 


Steel, adjustable to a high degree of accuracy. 
ae This and many other developments in the Variable 
Capacitor field attest to the ‘‘Know-how’’ of R/C engineers 
—‘‘Know-how’’ gained through almost a quarter of a century 
of, speci@lizing in Variable Capacitors exclusively. Ours is 
Jersey indeed a ba@kground founded on a single aim—that of build- 
: ing ONLW»Variable Capacitors and Mechanical Push Button 

Tuning Devices and building them well. 


‘RADIO CONDENSER CO. 


CAMDEN, N. J. 
RADIO CONDENSER COMPANY, LTD., TORONTO, CANADA 
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good brush performance 
in tomorrow's motors 


In many respects, brushes about brush selection while equipment is still in 
are as important to satis- the design stage. One benefit of working to- 
factory operation of com- gether is that you can be sure in advance that 
mutating motors as arma- your equipment utilizes an existing standard 
tures and fields. This is a brush grade . . . a distinct advantage to users 
good point to remember in designing such when replacements are required. Even if your 
equipment. Another is that Speer can simplify equipment should require development of 
the problem of engineering proper commuta- special brushes, early consultation with Speer 
tion to assure peak operating efficiency. For will also be much to your advantage. 
proper commutation requires brushes that . Lt ae : 
: , Speer invites designer engineers to call on 
match—electrically and mechanically—the de- : ; : ’ 
, , : oe . its nearly 50 years experience 1n matching 
sired performance characteristics of each ma- / / : ; 
brushes to all types of commutating machines. 
Write today. 


chine and the service conditions under which it 
is designed to operate—at ground level, in air- 


craft, or sub-surface installations. 


Because so many design factors effect selec- 
tion and specification of proper brushes for any 
machine, more and more designer engineers find 
they can save time and trouble .. . develop a 


better product here by consulting Speer engineers fo a t we 


CHICAGO * CLEVELAND ° DETROIT 
MILWAUKEE * NEW YORK ° PITTSBURGH CARBON COMPANY 


ST. MARY’S, PA. 
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Shuttle cars lead a hard 
life hauling coal un- 
derground. Every part 
dS sof them has to be 
tough . . . especially the heavy duty 
contacts in the accelerating relay of the 
Joy Manufacturing Company's shuttle 
car. They must not only stand severe 
wear but pass high currents without 


overheating, sticking or welding when 
current is interrupted. 

Several years- ago, Callite engineers 
suggested Callinite TC3, a _ special 
tungsten-copper alloy, developed by 
Callite, for these contacts. Joy Manu- 
facturing Company continues to specify 
“Callinite’’ as the most satisfactory 
material for this contact application. 


Callite offers contact users a wide range 
of contact materials, in standard and 
special shapes, and practical help on 
specific applications. Over twenty-five 
years, we have accumulated much valu- 
able experience which we are glad to 
share with you. Callite Tungsten Cor- 
poration, 551 Thirty-ninth St., Union 
City, New Jersey. Branch Offices: 
Chicago, Cleveland 


Tungsten, molybdenum, silver, platinum, palladium and 


alloys of these metals, Calliflex Thermostatic Bi-Metals. 


OVER 25 YEARS PIONEERS IN TUNGSTEN METALLURGY 





Multi “Terminal Hewumetic Seals 


STUPAKOFF 


PART 9093-3A PART 9093-2A Ani 1A 


9% 
ALSO AVAILABLE IN STYLE. B WH 4 INSTEAD OF 8 TERMINALS AS SHO' 
4 OR 8 TERMINALS STANDARD—OTHERS ON SPECIAL ORDER 


O80 DIA. HOLE 


HE Stupakoff Multi-Terminal Hermetic Seals illustrated were de- 
veloped primarily for transformer application. They offer excep- 


tional advantages to manufacturers concerned with the sealing of 
electrical components. 


Each seal is individually tested to withstand a minimum pressure 
of 30 pounds—electrical breakdown of 3400 volts—insulation resist- 
ance of 500 megohms—thermal.shock from 94° C to 4° C. Relatively 
low in initial cost, the one piece construction eliminates individual CONSTRUCTION DETAIL 
ino annie handling and assembly costs, VERTICAL DIMENSIONS SHOWN COMMON TO ALL PARTS 


Stupakoff hermetic seals are made with the alloy, 
Kovar,* which matches the expansivity of certain 
hard glasses from —80° to +450° C (approximate 


annealing point of the glass). Through a heating pro- fz (69 Je ONE PIECE HEADER 
cess, the oxide of Kovar is dissolved into the glass to ' _ Stupakoff pioneered in the 
form a perfect bond—effective under the most ex- i \ ti { Multi-T 
treme climatic conditions. : , Consizuction of Siuli-tet- 


et ~ | minal Hermetic Seals. The 
For users equipped for glass working, Stupakoff é : J iT trati t Sem te 

supplies Kovar as sheet, rod, wire, tubing, or fabri- sit ¥ illustration at le 

cated into cups, eyelets, and special shapes. Com- ccs Ors caanad to 


pleted seals in many styles are furnished with single * Sheet KV 7 published by 
or multiple, solid or hollow electrodes. Write De- 3 sees 


Stupakoff in May 1937 
partment K-56 for literature, samples, and deliveries P y 
on positive hermetic seals for your product. 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
ei Products far the World of Electronics 
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“Take a Number from 1 to 9999” 


MICRO 
SWITCH 


SNAP-ACTION 


Will “Remember” It ~ 
even at 2500 r.p.m. 


ae Fiere is how it works 


This Cycle Repeater of the Counter and Control Corporation of Milwau- 
kee, Wisconsin, employs a Micro Switch Snap-action switch to make or 
break the circuit at any predetermined number from 1 to 9999. 


The Counter and Control Corporation chose a Micro Switch product 
for the operating heart of this Cycle Repeater because of its proven accu- 
racy of response through millions of repeat operations. Too, its tiny, com- 
pact size combines with its rugged construction to meet the needs of 
their application. 


This device is an automatic, predetermined counter, self-resetting and 
self-repeating . something new in controlled production. It is used as 
an integral part of production machinery to control cycles, operate sig- 


nals, lights, bells, relays, motors, conveyors and elevators. 


Once the predetermined number is set, the Cycle Repeater can be run 
at as high a speed as 2500 r.p.m.,and the snap-action switch will make or 
break the contact at the point required. This is accomplished by a cam 
which actuates the switch after the proper sequence of gear revolutions in 
the counter mechanism. 


Hundreds of designers, in every branch of industry, are finding the 
ability of Micro Switch products to switch substantial loads at line voltage 

. without the use of relays . . . makes them ideally suited for a wide 
variety of electrical controls in both war and peace production. Design 
engineers should know all about these Micro Switch controls. We'll be 
glad to send you as many copies of our Handbook-Catalog as they may 
require. 


LET’S ALL BACK THE ATTACK \e: aa EXTRA WAR BONDS 
\" 
‘e 





© First Industrial Corporation AY 


Pi a 


rs MmIiCcRO SWITCH | 


The plastic enclosed switch ‘‘A”’ is bolted 
to a bracket which is attached to the 
counter housing. 


After the proper sequence of gear revo- 
lutions in the counter mechanism, a cam 
‘‘B” on the gear arrangement presses the 
plunger “‘C’’ against the adjusting screw 
“2 

The lever pivoted at ‘E’’ then causes the 
bar to release its pressure on the switch 
plunger which either opens or closes the 
electrical circuit as desired. Spring ‘“‘F” 
acts as a counterbalance to restore im- 
mediately the pressure on switch plunger 
for another cycle of operations. 





This is the basic switch—a 
thumb-size, feather-light, plastic 
enclosed, precision,snap-action 
switch. Underwriters’ listed and 
rated at 1200 V.A., at 125 to 
460 volts a-c. Capacity on d- 
depends on load characteris 
tics. Accurate reproducibility of 


« 


performance is maintained over millions of operations. Basic 


switches of different characteristics are combined with vari- 


ous actuators and metal housings to meet a wide range of 
requirements, 
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FEDERAL’S INVERTER FAILURE RELAY 


In a B-29 high over Tokyo .. . or a Clipper winging across the 
Atlantic —an instrument panel lamp flashes timely warning of 
a-c power failure. 

This is the job done py Federal’s Inverter Failure Relay... 
always on the alert, providing a constant check on 
inverter operation. Highly sensitive, this compact 
unit responds to line variations as low as one volt. 


Here the specific need was for an accurate relay 
to operate on an a-c line. Federal engineers sup- 
plied the answer with a Federal Selenium Rectifier 
and a sensitive d-c relay. 
This is another example of Federal engineering 
ingenuity, the kind of ingenuity you need to solve 
your rectification problems—particu- 
r, larly in the new higher frequency 
, aircraft a-c power systems. 
Look to Federal for the best in Sele- 
nium Rectifier equipment, first in 
the field and standard for industry. 


« 


Federal’s Inverter Failure Relay, shown 
actual size, operates on 115-volts, 400 


cycles a-c, the relay contacts carrying 
approximately one ampere at 28 volts 





the Advantages 
of Electric Heat 
by Chromalox 


y ° R PRODUCT 
Many Types and Sizes 1. BETTE 


Diameters %'' to 32"'. Lengths OR PROCESS 
to 40’’. Ratings 30 to 8750 ; Fi : allt 
Watts. Steel or Brass Sheath. | Uniform high quality 


Various terminal arrangements. with no rejects 


2. IMPROVED WORKING 
CONDITIONS 


Clean and safe, wired 
heat where you want it 








3. ECONOMICAL ON 
ALL COUNTS 


Low first cost, low cost 
of operation 





4. ACCURATE TEMPER- 
ATURE CONTROL 


Easy to Install +. Steady and reliable, 
Insert in holes drilled for a . 4 ‘ 3 3 maintained by thermo- 
sliding fit. When in use, P 3 en 
the cartridges expand and 
fit tightly assuring good, 
thermal contact. 


stat 


5. NATIONWIDE ENGI- 

Chromalox Electric Cartridge Heaters heat | NEERING ASSISTANCE 
dies, platens, plastic molds, process machinery 
or machine parts to the temperature you 
need—up to 900° F.—quickly and economically. 

Chromalox Electric Cartridge Heaters provide depend- 
able uniformity of temperature —a big factor in the 
molding of plastics and similar compounds. 

Chromalox Electric Cartridge Heaters provide portable 
heat where you want it when you want it. With moving 


dies or machine parts you have no problem that a few feet 
of flexible cable cannot solve. 


Application Engineers in 
principal cities 


WANT MORE KNOW.HOW? 


Write for ‘‘100 Ways to Apply Electric 
Heat,’’ Catalog and address of nearest 
Chromalox Application Engineer. 


EDWIN L. WIEGAND CO. 
7535 Thomas Blvd. 
PITTSBURGH 8, PA. 
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Sketched in the Philippines 


by Coast Guard Combat Artist John Floyd L/L! 
Morris. Free, enlarged reproductions of 
this striking study of a typical U. S. sailor, 
in full color, for framing, will be mailed 
on request. No advertising matter. 


TOUGH CUSTOMER for the Japs . . . and the nation’s __ lieve, Star will be able to handle your tough motor building 
pride he’s the typical American sailor. He’s also Star’s assignments. Star Electric Motor Co., 222 Bloomfield 
“customer” today. The landing craft, destroyers, cruisers, Avenue, Bloomfield, New Jersey. 

carriers, and battlewagons manned by the U. S. Navy and 

their Coast Guard comrades need tough motors, and plenty 


of them. Until his job is done, we'll be busy making the ESTAR MOTORS 


motors that will help him speed Victory. But soon, we be- POWER PACKAGED AS YOU WEED It 
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“Faster, more’ 
efficient operation with 





CANNON D.C. SOLENOIDS 


With Cannon Electric D.C. 
Solenoids you get automatic 
trigger-action. Solenoid pull is 
positive. Cannon Solenoids may 
be operated without damage to 
a maximum temperature of 200 
degrees C. 

A wide selection of Cannon 
Solenoids are built for various 
combinations of voltages, pull, 


the above (test at 28 volts) are 
found in Solenoid Bulletin. 


armature travel, duty cycle, etc. 
to suit design requirements. 
Nominal voltages are 12 and 24; others by special order. 
Eight types have “holding’’. features. 


As a reliable means of controlling or operating vari- | 


ous devices, they are used for retarding magnetos in | 


Starting engines, operating hydraulic valves and me- 
chanical clutches, firing machine 
guns, arming and releasing 
bombs, dropping auxiliary fuel 
tanks, locking retracting gears, 
film-winding mechanisms and 
for shutter control on special 
cameras. These are only a few of 
the possible applications. 


A copy of the Cannon Electric Sole- 
noid Bulletin— 34 pages of diagrams, 
data and photos of the complete line 
will be sent free for the asking. Ad- 
dress Dept. A-106, Cannon Electric 
Development Co., 3209 Humboldt 
Street, Los Angeles 31, California. 


Also manufacturers of Electrical Connectors 


CANNON 
ELECTRIC 


Cannon Electric Development Co. 
Los Angeles 31, Calif. 


Canadian Factory and Engineering Office: 

Cannon Electric Company, Limited, Toronto a 
CANNON 

Representatives in Principal Cities— ELECTRIC 

Consult Your Local Telephone Book 





Response characteristic charts like | 





The Crocker-Wheeler resilient 
Rexible coupling consists of a spider, a 
flange, a ball retaining cover and six 
synthetic rubber balls —that’s all there 
is to it! And yet, this is more than just 
a trouble-free coupling—it actually adds 
years to the life of both the driving and 
driven machines. 


Easiest to line-up. Immediately 
apparent if alignment is imperfect. 


The balls transmit torque, absorb 
shock and vibration, yet do not transmit 
end thrust. If serious misalignment oc- 
curs after installation, neither the mo- 
chines nor the coupling will be harmed. 
The only damage will be to the rubber 
balls, which can be replaced at negligi- 
ble cost, in one or two minutes. Under 
normal service conditions the balls last 
for years without renewal. 


OG a Cc | 
quickly, with only a screw driver 


Available for shaft diameters up to 
8”, these couplings require no lubrico- 
tion, no maintenance of any kind. Write 
for prices, dimensions, descriptive in- 
formation. No cost, no obligation. Ad. 
dress the Crocker-Wheeler office nearest? 
to you. 





Inexpensive rubber balls obsorb ia 


shock, and save the transmission Pane 


=. 























Machines may be disconnected by 
simply removing the rubber balls 


CROCKER-WHEELER 


A Division of JOSHUA HENDY IRON WORKS 
AMPERE, N. J. 


SPIDER 

















BOSTON + BUFFALO + CHICAGO + CINCINNAT! + CLEVELAND «+ LOS ANGELES 
DETROIT - NEW YORK + PHILADEPHIA - PITTSBURGH » SAN FRANCISCO + WASHINGTON 
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we Control Remotely---ELECTRICALLY 


jubrico- 

|. Write me 

jive in- ATF precision remote controls are 
on. Ad- 


nearest 


handling some of the war’s most exacting remote control jobs. And 
they are finding wide application in planning for the exacting indus- 
trial jobs of tomorrow . . . for the accurate adjustment or setting of 
communications equipment, machine tools, valves, fuel supplies, 
power controls, and other machinery, from remote or obscured points. 

If your post-war planning involves a problem of precise position- 


ing, the solution may rest with one of these proved ATF electrical 





control units. Their hair-line precision, extreme simplicity, and their 
ability to withstand temperature extremes and mechanical abuse 
will give your product a decided edge in post-war selling. 

-R Complete literature available. The services of ATF engineers are 
(Ss 


freely offered to assist in applying these units to your products. 


OS ANGELES 


xz | SP AMERICAN TYPE FOUNDERS 


REMOTE CONTROL DIVISION 
11 West 42nd Street, New York 18, N. Y. 
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Just Published 








a systematic 
new procedure 


for TOOL DESIGN 


‘The first book of its kind—an analytical study of the mental 
processes and decisions that actually constitute the most im- 
portant part of design work. Using drill jigs as a specific case 
study, the book outlines fundamental principles and methods 
that apply in varied degree to all tool designing problems. It 
shows plainly each step in the process of design, how the steps 
relate to each other, and what is needed to best perform them. 
It establishes for you a basic efficient procedure, applicable to 
all types of tool design, that 








you can easily use to save A systematic procedure of tool de- 

valuable time and improve sign that makes — and ame pro- 
: . ductive the mental steps in producing 

the ee quality of your the best tool for the job. 

work, 








ANALYSIS of 





DRILL JIG DESIGN 


By J. I. Karasn 
Plant Engineer, Reliance Electric & Engineering Co. 


326 pages, 51, x 8, 243 illustrations, $3.00 





This book fully demonstrates a new con 


CONTENTS cept of tool design, so analyzing the mental 
rae processes of the work and setting up a 
1. Outline of Design definite, systematic procedure, that a work 


Practice able design, of high productive efficiency, 


2. Gathering Informa- may be largely assured before the drafting 
tion board is approached. 

3. Analysis of Drillin = 
Gocsncivns ” The book shows how to:— 

4. Division-of-Work —eliminate unnecessary steps 


Decision . , 
meet shop and production requirements 


5. Machine Decision most completely 

6. Principles of Locat- gather the information necessary in mak 
ing ing decisions 

7. Clamping make the decisions required by shop and 

8. Secondary-operation job factors, by the main and secondary 
Jig Features operations to be performed, by locating, 


9. Positioning Features positioning, clamping, and ship-clearance 
4% . problems, etc. 

- ae ndarecegyer @ The book considers drill jig design as 

11. Principles of Inter- consisting of a definite number of dissimilar 
changeability but related problems which have got to be 

12. Justification solved in a definite order. 





Simply mail this coupon! 


McGRAW- HILL 
ON-APPROVAL COUPON 


McGraw-Hill Book Co., Inc., 380 W. 42nd St., New York 18, N. Y. 


Send me Karash’s ANALYSIS OF DRILL JIG DBSIGN for 1¢@ 
days’ examination on approval. In 10 days I will send $38.00, plus 
— cents postage, or return book postpaid. (Postage paid on cash 
orders.) 





IE are seb ella hce 6 wigs otic sk God ee eee alae eae falar vase aaa 
hela seks acca dc esladest vegies tire aad > aac Picnpactaa 


UMN «aie ad's 03.00 8 & 6-0-0 00 Dees Swe adh ewiede.ee a ee 











Company 
Position r aw ‘ ; . P pes — ~-eF.B. 5-45 


(Books sent on approval in the United States only.) 





















SYNCHRO 


If you make b Synchronous 


timing machines, 


time recorders, T | M | N G 


time switches, or 






any other type 





of timing device, 





you should get 
the FACTS* about 
SYNCHRON Syn- 


chronous, self- 






starting, self- 





lubricating timing 






motors. Complete 












—_— ae *Only 2%” x 1%6” — with 
customer satis power to pull 8 oz. direct load 

ae —\ oeeee continuously at 1 RPM. All 
faction is assured voltages, cycles, and speeds to 





suit your requirements. 






Write for special Catalog-folder giving 
full details about SYNCHRON Motors, 
Timing Machines, and Clock Movements. 





HANSEN MANUFACTURING CO.,_ INC. 
PRINCETON 5, INDIANA 


























is ~ 


TTT LL H.P. Motors 
a dependable performance 
















“a With a SM motor, you get a unit designed for a 
“ specific job, engineered to your exact perform- 






ance requirements, precision-built to your speci- 





fications, produced in volume for your needs. 
SM fractional H.P. motors are made to order 
with speeds from 3,500 to 20,000 R.P.M. 
1/10th to 1/200th H.P. — voltage from 6 to 220 
AC-DC. Illustrated is the famous SM-2 Blower 
Motor; many thoysands have been made for military purposes. 






Other SM motors have been designed and produced in large 
volume for a wide variety of radio, aircraft and other applica- 
tions where rugged power, stamina, long life and dependable 

performance were primary requisites. What 
are your requirements! 


M Of “ky Jc 


1308 
ELSTON AVE., elitr Velo) 22, ILLINOIS 


































DEPT. 40 
Design * Engineering * Production 
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INDUSTRIAL HOSE LINES 


In: addition to indus- 
trial hose, Weather- 
head plants make all 
types of fittings, 
valves, hydraulic cyl- 
inders and other parts 
for these industries: 


AUTOMOTIVE 
7 
REFRIGERATION 
ay 
RAILROAD 
* 
MARINE 
* 


FARM 
EQUIPMENT 


* 


ROAD 
MACHINERY 





L. P. GAS 
* 


APPLIANCE 
MANUFACTURERS 


d for a 
rform- 
speci- 
needs. 
> order 


; oun, Er 
.M nes Look Ahead with Cp New uses are being found daily for the application of our 
tO Le 


Shower improved industrial hose lines on machinery of all kinds. 
poses. We a { h e r h e a d We manufacture hose assemblies of all types to withstand 
n — pressures up to 10,000 P.S.I. They can be equipped with 
pp ica- 


ndable | THE WEATHERHEAD COMPANY, CLEVELAND 8, OHIO either permanent crimped ends or with re-usable, quick- 
7 « e ° 

Plants: Cleveland, Columbia City, Ind., Los Angeles atta leh ri : r li _ 
s. What Gensn~ttie, Tene, “te ttachable hose ends. For information or literature write 


or phone any Weatherhead branch office. 





»ments: 








BRANCH OFFICES: NEW YORK PHILADELPHIA DETROIT ° CHICAGO ST. Louis LOS ANGELES 
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MOTOR DATA 


Special 
MOTORS 


GEAR 
MOTORS 


As a result of 30 years specialization in the design and 
manufacture of special motors and gear motors of from 
e 3 sual 1/3000 to 1/3 h.p., SpeedWay has developed not only a 
Y, 4 4 vast store of “know how”, but innumerable standardized 
1000 I RA NED MO ' OR units which can be assembled and wound in varying com- 
1/2 HP at 3900 RPM binations to give shaded pole, shunt wound or series 
wound motors, engineered to exactly meet specified re- 
quirements of output, torque, space, speed and even cost. 

With these standardized parts and units, augmented by 
over 3000 different gear combinations, SpeedWay can 
often supply highly special motors and gear motors at 
standard motor prices. 

If you have a war or post-war motor problem, send for 
the SpeedWay Motor Catalog. 

Sample Motors of types now in production 
delivered promptly. 


SPEEDWAY MFG. CO. 


1846 South Laramie Avenue Cicero 50, Illinois 














The output—the weight—the 
size—of these 4000 Frame Motors are features 
well worth remembering. Every adaptation 
of the standard design is engineered for 
the precise requirements of an aircraft, 
portable, or industrial application. 


ELECTRICAL MECHANICAL 
Series, shunt, or compound-wound Ventilated or enclosed types 
Unidirectional or reversible Base or flange mounting 
Optional torque Operation in any position 
Optional speed Low space factor 
Optimum efficiency Ball bearing equipped 
For control circuits Optional shaft details 
Electric braking optional Rugged construction 


Electrical contacts are made in many forms, depending 01 
the function of the contacts, the general type and design o! 
the apparatus, and the relative cost of various contact form- 





Because of the large number of types that are available 
it is not possible to list them here. However, their impor- 
tance in designing contacts must not be overlooked because 
it involves the physical characteristics of the material, manu 
facturing processes, convenience in assembling, costs and 
other factors that contribute to a complete successful con 
tact application. 





4000 FRAME MOTORS —— | oo 


Shunt Series 
Watts, Output, Con. (Max.) 375 746 
Torque at 3900 RPM (ff. Ibs.) .65 1.4 
Torque at 6000 RPM (ff. Ibs.) .88 
Speed Regulation 

Lock Torque (ft. Ibs.) 
Volts Input (min.) 
Volts Input (mox.) 
Diameter 

Length Less Shaft 

Shoft Dia. (max.) 
Weight (Ibs.) 





Closely allied with the contact construction is the selecti« 
of shape or contour of the contact surface, for example 
whether flat, spherical or cylindrical. There are certain con 
tact forms and shapes that experience has shown to be be: 
suited for some types of applications, and in others it has 
been necessary to develop a different combination to mee! 
the requirements of a particular application. 


€ 
> 

















The experience of Gibson Engineers as specialists in th 
field of electrical contacts is available to help you find ar 
nea | efficient solution to your contact problem. Consult us today 
LICOR NEN om 1501 W. Congress St., Chicago, U.S.A 
DYNAMOTORS + D. C. MOTORS + POWER PLANTS - CONVERTERS 


4 
28 4 New Y 


y 4 
lama fa hac Aha Oy 


wy 
fibsilo Gigson Etectric COMPANY 


8358 Frankstown Ave., 
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WHY ‘ieee 


9-LOCK 


LIMIT SWITCHES 


live longer lives! 


It has been proved, time and time 
again, that Snap-Lock Limit Switches 
outlast the best commercial grades, 


even in the heaviest kind of duty. 
Snap-Locks were first designed, built 


and proved on our own heavy auto- 


by more than 80°% of all the builders 
of machine tools that require limit 
switches. 

For any normal circuit, there is a 
Snap-Lock Limit Switch that will pro- 


tect your machines and help them 


matic machines. Now they are used to become more effective performers. 


~*~ 


be ee 





ELECTRICAL FEATURES MECHANICAL FEATURES 


n ol 


Accessible wiring connections, pure Hardened steel parts, strong spring, 
— silver contacts, no arcing, heavy in : rugged, compact construction, wide 
lable sulation throughout, oil and dust oi \\j choice of operating levers. Snap- 
npor- resistant case. Single pole, double Y/ 1a), Lock is guaranteed mechanically 
_— break, double throw—positive lock and electrically for any normal 
nanu 


in ON or OFF position. circuit application 
, ane 


con 


Pctic 
imple 
1 con 
e bes! 
it has 
y meet 


in the 


oe Acme - Gri 
ind an idley 4-6 
ou fantite Automated ® 

pp the NATIONAL ACME CO. feist 
M PANY C 0 Station Wi 
nn, Pe. 170 EAST 131st STREET + CLEVELAND 8, OHIO Uges » Cong 
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High above Tokyo—and in every war 
zone throughout the world—automatic, 
split-second controls are providing greater 
safety for our fighting forces. Planes re- 
turn safely because of them; tanks per- 
form more efficiently; submarines de- 
pend on them. 


Chace Thermostatic Bimetals play an 
invisible, but unfailing part in many of 
these automatic controls. They have 
been selected by the control builder— 
because of their responsiveness, their 
sensitivity, their accuracy, their depend- 
ability—as the actuating element for his 
temperature responsive device. 


The same principles employed in de- 
signing these vitally important controls 
for our fighting equipment will one day 
help again to produce better controls 
and appliances for Industry, for our trans- 
portation systems, the automobile, and 
the home. 


Chace Thermostatic Bimetals—made in 
thirty-five types, each of which offers 
specific advantages to control builders— 
are sold in sheets, strips and finished 
forms. 


wu€ ACEco 


Thermostatic Bimetals and sol Alloys 
1607 BEARD AVE «+ DETROIT 9, MICH. 


Yeating Problem Py 


CARTRIDGE UNITS 


ii ry 


HEATING UNITS ON THE JOB! 


Whether it’s a fraction of @ square Inch or square 
feet of heating surface—whether it’s a cubic inch 
or cubic yards of heating volume—Watlow, with 
its 20 years of specialization, can provide the elec- 
tric heating unit to provide the exact degree of 
accurately controlled heat needed, 


Watlow stock units, or designed-to-specification 
units are constructed for long-life and trouble-free 
service, 


Write NOW about your current heating problem 
or your postwar needs, 


= Quine 


Complete 


Catalog on ELECTRIC MANUFACTURING COMPANY 


Industrial ‘ 
Moston a 1321 N. 23d St. St. Louis 6, Mo. 


SPECIALISTS IN ELECTRIC HEATING UNITS 

















“Packaged” 


TIME CONTROLS 








Engineered to Purchasers’ 
Requirements Delivered 
Ready to Install. 

















Leominster Series “44” 


Fully Automatic Injection Molding Machine 
equipped with Eagle control panel. 

Precision Timing of the operating cycle is 
insured by Microflex Timers providing 1/10 
sec. accuracy over 120 second time scale. 


Send us your timing control problems. 


Eagle Signal Corporation 





ill 
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AWAY ATEAD! 


TOBE LEADS IN NOISE ELIMINATION 








ERE is more evidence of Tobe’s Leadership in the 
H noise elimination field. This remarkable SCREEN 
BOOTH FILTER is designed for use in laboratory 
testing rooms, including those already shielded to pre- 
vent outside electrical interference. It is attached to 
the power line at the point of entrance into the booth, 
and is designed to eliminate troublesome interference 
which might upset vital testing work. Note the excep- 
tional frequency range, from .15 MC to 400 MC. 


CONTAINER DIMENSIONS 
Length . . 201/16” Height . . 41/8” 
Width =. 715/16” Weight . 35 Ibs. 
Whenever your problem is connected with eliminat- 


ing electrical interference, the name to remember is 
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NEW SCREEN BOOTH FILTER 








. . . TOBE! We have a great inventory of knowledge 
on this subject, backed by 17 years’ experience. Your 


inquiries are welcome at any of our offices. Investigate 


the applications you can make of TOBE Filters, includ- 


ing the unusual SCREEN BOOTH FILTER described 
on this page. 


TOBE DEUTSCHMANN CORP., CANTON, MASS. 





GRAND CENTRAL TERMINAL BUILDING 
NEW YORK 17, N.Y, 


9 
nO WEST BROADWAY 
GLENDALE 4, CAL, 


2 
230 NORTH MICHIGAN AVE. 
CHICAGO 1, ILL. 
. 


2-159 GENERAL MOTORS BLDG. 
DETROIT 2, MICH, 











NUMBER ONE OF A SERIES 


DC means SC... . Selenium Control 
and Selenium Conversion for the 
practical and profitable performance 
planned by top flight design engi- 
neers. Selenium provides maximum 
efficiency. ..unlimited life...negative 
temperature coefficient ...and other 
characteristics needed to solve to- 


morrow’s electronic problems. That’s 


why DC means SC. 


SEND FOR BULLETIN 


SELENIUM CORPORATION 
» of AMERICA 
5 


1719 WEST PICO BOULEVARD 
LOS ANGELES 15, CALIFORNIA 
IN CANADA: BURLEC LTD., TORONTO 13, ONTARIO, CANADA 


© 
EXPORT DIVISION: FRAZAR & HANSEN 


301 CLAY STREET, SAN FRANCISCO, CALIFORNIA 








LIFE! 
ERMOSWITCHES 


LEASE 


wat through TH 


bators— essentio 
babies born Pre 
temperature-com™ 


\ to 
Baby Incube 

maintaining life in 

maturely 

trolled by accurs' " 

THERMOSWITCHES: 


Write for catalogue and complete information ... to 


po ja2va 


tincorPpoORatTeodb 


/ ASHLAND -: MASS. 














A Fussy 
JOB? 


— Need 
Them Quick? 


TRY 
TUTTLE 
FIRST 





— skilled workers — Modern 





; equipment — Trained super- 

| vision — and the close per 

| sonal touch of the boss that 
keeps the job moving. 


Strip Resistors — Porcelain 
Heating Elements — Standard 
and Special Heating Elements 


4 H. W. TUTTLE & CO. 
ADRIAN, MICHIGAN 


Let Us Help You 
Build a /7,/fe+Product 


Write for 
Bulletin $101-B 














a 
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STRUTHERS-DUNN 


ae OO | 


< ita 


Each available in 
countless coil combinations 


1321 ARCH STREET, PHILADELPHIA 7, PA. 


DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE ¢ BOSTON © BUFFALO « CHICAGO « CINCINNATI * CLEVELAND 
DALLAS ¢ DENVER ¢ DETROIT ¢ HARTFORD © INDIANAPOLIS ¢ LOS ANGELES ¢ MINNEAPOLIS ¢ MONTREAL 
NEW YORK ¢ PITTSBURGH © ST. LOUIS * SAN FRANCISCO © SEATTLE « SYRACUSE « TORONTO * WASHINGTON 
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QUALITY MOTORS < 


SINGLE PHASE * POLYPHASE ° DIRECT CURRENT 


Fifty-one years in the production of 
quality electrical equipment have given 
Peerless engineers and craftsmen pro- 
ficiehcy and experience in designing 





and building motors of maximum 
efficiency and trouble-free operation. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 











Avoid Costly Experimentation in 
THERMOSTATIC CONTROL 


Ulanet designed and fabricated thermostats 

have contributed to the trouble-free thermo- 

static operation of many electrically heated 

products manufactured by major companies. 
May we consult with you ? 


Literature revatable 


GEORGE ULANET COMPANY 
104 EAST KINNEY ST., NEWARK 5, N. J. 


DEVELOPED, DESIGNED _ yo ee 
e 150 VARICK STREET . Y 
e i & ae ee Ba at EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, H.Y., CABLES “ea 





ALSO A COMPLETE LINE THERMAL TIMERS 
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AN CHANRSUASUN 


Suppose you want a distant valve 
turned just so far—or a machine 
tool to be precisely controlled —or 
any of thousands such adjustments 


taken care of. 
This is achieved with Lear Remote 
Controls—precise electrical devices 


which regulate the motion ta just 
what is ordered. In other words, you 
set the dial at what you want and 
the control takes over and says 


exactly “where.” 
Where it is an advantage, the con- 
trol may be set to respond auto- 
matically to changes in temperature, 


position, pressure OF speed. 
There are more instances where 
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such controls are needed in industry 
than we can mention—or that we 
even know of. Perhaps you have an 
application now where one would 
save you time, money and expense 
or perform a function hereto im- 


possible. 


please write and let us 


if you have, 
are 


know. While our engineers 
applying these controls to war 
needs, they will be glad to discuss 
your problems with you. 


LEAR, 
INCORPORATED 
piqua, OHIO 


formerly tear Av 


ig, lnc. 


Nome 


‘“CORPORATI®, 


LEAR, Incorporated 
Dept. 81 
Piqua, Ohio 


Gentlemen : 

Please send me your 
free booklet showing 
Leor equipment and its 
many applications. 





Address. 





City 














K-G MOTORS 


PROVIDE LOW-COST 


IN-BUILT POWER 


K-C Three-phase motors 
—for continuous duty op- 
eration: /%, 1/3, Ye, and 
1 H.P. 1725 R.P.M. and 
single phase to % H.P. 


All features of design in K-C motors have 
been developed to insure low cost operation 
in long, hard, continuous service. High 
efficiency has not been sacrificed to obtain 





stamina and vice versa. Power cost, attention, 
maintenance and repairs are a minimum, as 
proved over and over again in the countless 
applications where K-C Motors are furnishing in- 
built power for machines and equipment devoted 
to war work. 


The need for high efficiency in small motors 


for powering post-war machines is fully met in 
K-C Motors. 


KINGSTON-CONLEY 
ELECTRIC COMPANY 


86 Brook Avenue 
NORTH PLAINFIELD, N. J. 








TIME {IS 
PRECIOUS 


AC ig 
TIMING MOTOR — 
Available 450 RPM 
(or faster) to 1 REV. 

per month; manu. - 
factured to your 
specific voltage, 
frequency, speed , 
and torque 








requirements, ” 





Plan 
TODAY FOR TOMORROW 


Timing is vital today — indispensable tomorrow! 


Compact, rugged and with extreme flexibility, Haydon 
timing motors lead the field. Manufactured to your 
specific voltage, frequency, speed and torque require- 
ments, they are available with brake for instant stop— 
reversible, and with shift device for automatic reset. 


Whatever Your Timing Prob- 
lems May Be... our timing en- 
gineers are ready and willing 


to help you solve them — Just 
drop a line to our Timing 
Engineering Service Dept. 


124 


Haydon 


MANUFACTURING COMPANY 
* INCORPORSQTED 


INVESTIGATE... 
(ble Merste. for your 
Suitches 


® anti 
Toggle Type — Push Pull — SS 


Rotary & 


Sockete - 


With wire leads or terminals for 
bayonet and flange type bulbs. 
Weatherproof — Vaporproof — 
Insulated 


Multiple contact to fit bayonet 
sockets and companion plugs 


Counectors - 


Junction blocks — terminals — 
line, etc. 


The best in switches, sockets, plugs and connectors 
can be developed to fulfill your current product 
design needs. 
Our engineers are in the position to give you practi- 
cal solutions to your problems. 

Apply for Catalogue 


Lee. Keser (¢- 


QUALITY ELECTRICAL AUTOMOTIVE EQUIPMENT 
54 OLD COLONY AVENUE, SOUTH BOSTON 27, MASS. 
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FREE NEW BOOKLETS! 


"SHADED POLE MOTORS,” Form No. 

1887. "MATCHED MOTOR PARTS,” 

Form No. 1871. "UNI-SHELL INTE- 

GRAL H.P. MOTORS," Form No. 1845. 

"MOTOR GENERATOR SETS,”" Form 
No. 1881 


Send for any or all of these booklets, now. 


ROBBINS & MYERS - INC. 


PRS - HOISTS - CRANES~ MACHINE DRIVES - FANS - MOYNO PUMPS - 


Jumping-off place for 


small-motor Jitters! 


Done for, finished, never 

to be found in any unit you 

design is the fractional horse- 

power motor that gets caught 

here with the “shakes.” For this 

“green-line” test tells Robbins & 

Myers engineers when a midget 

motor has fidgets, when magnetic or 

mechanical motor unbalance is causing 

excessive vibration. Needless to say, any 

design that doesn’t purr along smoothly 
calls for a new start—from scratch. 

In this test, all motor vibration on the 
spring-supported platform registers on 
the spherical pickup under the motor. 
This vibration, in turn, registers on the 
cathode-ray oscillograph where its mag- 
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MOTOR DIVISION 


n Canodo: Robbins 


nitude and frequency can be studied 
from the green line on the screen. 

This test is but one of many that newly 
designed R & M fractional motors must 
pass. Constant checking of data calcula- 
tions is a habit with R & M engineers, a 
habit that assures your satisfaction. 
That’s equally true whether those motors 
are the stock type or are designed for 
special performance applications. 

In either case, our motor development 
engineers will be glad to discuss your 
postwar motor needs, now. Talk it over 
with them (naturally, without obliga- 
tion) or ask for literature on the R & M 
fractional motor line. Today isn’t a bit 


too soon. 


SPRINGFIELD, OHIO 


# Conoda, ltd., Bronttord, Ont. 


FOUNDED 1878 


& Myers Co 











Electric Indicator Co. 


has the Knowledge, the Experience 
and the Facilities to plan and produce 
the precision fractional horsepower 
motors and generators you _ need. 





Paragon automatic 
electric controls go far toward eliminating the 
fallible human element. Simply preset a Para- 
gon instrument to do what you want—then 
forget it. It will automatically start and stop 
machinery, air conditioning systems, and 
other operating equipment... in fact, perform 
a whole host of “almost human” time control 
operations. 





6é f /[; 99 i 
tnco AO™ ki 
q_ \ \" ‘ 
A. S. a vO) Oy 
esti 
INDUCTION Ariouts* 8-32 lap — 


— Type “8 Base. MOUNTEL 


“A anit for every Lime control DRAG-CUP GENERATOR 


| “ Both base and frame-mounted models; die-cast aluminum 
sone housing anodized and finished with baked black synthetic 
enamel. Consists of laminated stator wound two phase, 
stationary steel pole, and aluminum cup on shaft rotating 
between stator and pole. Wéith voltage applied to one of 
the two stator phase terminals, rotation of shaft and cup 
induces voltage at other terminals lineal with speed. 
Complete specifications upon request. 


OTHER "ELINCO" MODELS 

A wide variety of other special precision frac. h.p. motors 
sagger sag Vago wana vs and generators are available and described in our general 
-ctrcut we oo that fall nad a. Ra - On — or coated —_ can be — 

stan opical service in accordance wit ign 

wide application. Corps specifications 71-2202A when specified. 

Type C: D.C, Generator. Permanent Type B: Permanent ay 0 Field 
Magnet field, ball-bearing equipped. wound for one, two or three-phase 


Pr , " a A.C.  Ball- bearing equipped; base 
1%" outside diameter, 3%" in | mosintes 2\44"" outside diameter — 
length. Weight 16 ounces, weighs |é ounces. “ 
& E } ; 
j 








Series 300—General 
self-starting synchronous ‘moto: 
poms “4 switch, velf-lubri- 


Somes = stok- 
ers, pumps and other 
purvoses. Accurate, rugged. 


Series 800—Instantaneous re- 
set, synchronous motor oper- 
ated, Hentueeed relay fér oo 


Series 700—7-Day synchronous 





motor operated switch for heat- 
and ventilating systems, 
lighting and pumping in chur- 
, stores, factories, 
ti "oh. Can be preset week- 
ly for a weekly schedule. Daily 
on and off operations may be 
independently set. 





the Paragon 
Symbol of 





Top Quality. 








Series 2500—Manually preset 
interval timer, can be preset to 
perform a great variety of oper- 
ations: to allow a given opera- 
tion to continue for almost any 
predetermined time limit; and 
to close or open a circuit at the 
end of the preset time. Syn- 
chronous motor operated. 


Many other types available. Write 


PARAGON ELECTRIC COMPANY | 
708 Old Colony Building, Chicago 5, Mlinois 





L. 


Type MI: Indicating-type motor; 
also available in rotating and dif- 
ferential - type motors, and with 


double shaft. EL 
ectric 
Y, deen for 


115 PARKER AVE 
GLENBROOK 
CONN. 
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Just write us, on your 
letterhead, for your copy 
of this valuable booklet 


on permanent magnets 


minum 
nthetic 
phase, 
otating 
one of 
id cup 


@ As a service to industry, 


motors The Arnold Engineering Com- 
eneral se ; m7 
‘cane pany is ‘‘lending a hand” in 


Signal Pixs! ; 
the distribution of what Arnold 
agnet Field 
hse ty = engineers believe to be a very 


diameter — 


. informative study on the subject of permanent magnets. 


This 39-page book of permanent magnet theory, de- 
sign data and references was published by the govern- 
ment. Arnold is pleased to make it available to you free 


of charge and without obligation. Write for it today! 


THE ARNOLD ENGINEERING (‘OMPANY 


147 EAST ONTARIO STREET, CHICAGO Il, ILLINOIS 


Specialists in the Manufacture of ALNICO PERMANENT MAGNETS 
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MOTOR “A’”— Type D26410 is wound for 1/10 HP 
24 volts DC at 7500 RPM; equipped with out- 
side fan cooling for heavy service. 


Diameter of shell 2.625” 
Weight with fan (as shown) 2.10 Ibs. 
Weight withour fan 2.01 Ibs. 


MOTOR “B” — Type D31420: 1/6 HP, 24 volts DC at 
2800 RPM; equipped with magnetic brake. 

Diameter of shell 3.125” 

Weight as shown 5.02 Ibs 


MOTOR “C” — Type D31420 is wound for 1/3 HP, 24 
volts at 7500 RPM; equipped with outside fan 
for cooling for heavy service. 


Diameter of shell 3.125” 
Weight with fan (as shown) 4.8 Ibs. 
Weight without fan 4.68 Ibs. 


MOTOR “C” is shown equipped with 2 pole “A.N.” 
connector. Motors “A” and “B” are shown with base 
for “A.N.” connector of the number of poles required. 
Above motors can be built as follows: 


Speeds up to 7500 RPM. 

Voltages 12 or 24 volts DC 

HP range 1/100 to 1/3 HP. 

Weight and length vary with HP and speed 
Mounting and shaft to specifications. 
Magnetic brake can be built into any of thes 


motors 


IW hal is your problem? 


THE OHIO ELECTRIC MFG. CO. 
5911 Maurice Avenue Cleveland 4, Ohio 











PLAN Now 
TO GIVE 
YOUR 
PRODUCT 
BETTER 
POWER 
TRANSMISSION 
CONTROL 


Don't wait until peace comes. Overnight, wartime destruction may 
turn to peacetime construction — and competition become 
keener, and more ruthless. Make sure that your products benefit 
from the latest clutch developments. Put the advantages of our 
unmatched fransmissioneering experience and clutch manufactur- 
ing facilities into your new designs. Let our engineers show you 
why “ROCKFORD"'— on your blueprints — means the most 
suitable power transmission control. 


SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 
It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS 
Contains diagrams of unique applications. Furnishes capacity tables, dimensions and 
: complete specifications. Every production engineer will find 
Ny s.:4 help in this handy bulletin, when planning postwar products. 
\e “ROCKFORD CLUTCH [orittine eccrine] DIVISION 2osronAton 


209 Catherine Street, Rockford, Illinois, U.S. A. 





2? 


DROP-FORGINGS 


ANY SHAPE ~ ANY MATERIAL + COMPLETE FACILITIES 


Write for Free Forging Data Folder. . . Helpful. Informative 


J. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y. 


ESCO 


complete 
Universal motors; d.c. and a 


INDUSTRIAL 
MARINE 
AIRCRAFT 
ELECTRONICS 


ne of a > 
ot tal -idehiela) 


a.c 


ve 
sel Elex 


Moc »¢ deciar 
Valeri: es cesig 


MOTOR WITH 
MAGNETIC BRAKE 
COMPLETE ENGINEERING SERVICE 


== ELECTRIC SPECIALTY CO. 
= 208 SOUTH ST. STAMFORD, CONN. 


_— 
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MEMO FROM A DESIGN ENGINEER TO HIMSELF 


@ At Tube Turns, initiative has answered some of the needs 
of war with improvements in forging technique which make 
it practical to forge more things out of more kinds of metal. 
Tolerances come closer than ever to machined dimensions, 
save metal, manpower, and money for users of forgings. 
Among other things, this new forge-ability constitutes a val- 
uable tool for postwar design. The design engineer concerned 
with product development for postwar competition will be 
able to plan for the superiority of forged parts in places where 
castings previously had to suffice. Whether interested in the 
improvement of present products or in working out new 
ideas, you will find it helpful to check with Tube Turns on the 
latest possibilities of forgings in aluminum and light alloys 
as well as steel. TUBE TURNS (Inc.), Louisville 1, Kentucky. 


TUBE TURNS t:gicy for Industry 


SCORSESE EHEHEHSHHE SHES ESET EHEEE 
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3493 PERKINS AVENUE 


At the Willow Run Bomber Plant of the Ford Motor 
Company, the Brush Surface Analyzer determines the 


smoothness of oleo strut pistons. 


ES z 
PGHe Ses ae Sees oe 


1S cont G0 sun Otten Suenanaae on Pewee m Use 


T BEPERERELSE ca. | 
PUT TTT LT a et ae 
Pa] tak fal @: 


CLEVELAND 14, OHIO 
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The vision that leads to better things 


In this plant we specialize in vision . . . the kind of vision that 


helps our armed forces to see the enemy better . . . that en- 
ables them to shoot straighter . . . and also the vision that 
guides our workers’ minds and hands to new high standards 
in optics . . . standards recently considered impossible. 

The Army and Navy come here with some of their most diffi- 
cult assignments; such as, optical components for fire control 
instruments, lenses for tank gun sights, reticles for binoculars, 
face plates for cathode ray tubes, and mirrors for Schmidt 


Projection systems. 


The new precision techniques and development work that 
assure products like these will be helpful to manufacturers 
who are planning better postwar optical products. Here you 
will get the capable workmanship of a compact group of 
specialists who deal only with optics. They make’no complete 
products but are carefully trained to meet rigid specifications 


and to get the viewpoint of other manufacturers. 


You will, find us interested in your optical problems and in 


a’strong position to help you with better optical components 
after the war. 


for precision OPTICS come to 


AMERICAN LENS COMPANY, 


INC. 


45 Lispenard Street, New York 13, N. Y. 
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The dependability and known strength of the 
riveted joint leads to the specification of rivels 
tor many vital railroad applications. 
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RAILROADS USE FASTENERS 


NUTS BOLTS SCREWS RIVETS 


Because they can safely depend upon the known and time-proved factual data that is available 
strength of bolted and riveted joints, designers on these joints. 

and builders of railroad equipment rightfully Designers and manufacturers of appliances, 
place confidence in FASTENERS. There need machinery and equipment of all types have 
be no fear of unexpected weaknesses devel- learned to depend fully upon fasteners for 
oping when a competent design engineer security and economy. Made by modern man- 
bases his calculations upon the well-known ufacturing methods, fasteners are available 
| everywhere in a great variety of styles, sizes and 

materials to suit individual needs. 
When you use modern bolts, rivets or screws 
for your products, you follow the example of 
an industry—the Railroads—that deals in safety 


and economy month after month, year after year. 


Improved and perfected through constant study, 
bolted rail joint is a vital and dependable link in 
railroad equipment. 
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NUT AND RIVET MANUFACTURERS 


1550 HANNA BUILDING - CLEVELAND 15, OHIO 
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for accurate answers... ~ 
quickly computes size, pressure, 
speed of cylinders. ..size of pump 
valves, pipe and motor 


What cylinder force and velocity is needed? 
How much must the pump deliver? What 
h.p. should the motor be? Size of pipe and 
valves? 

These are some of the problems you can 
work quickly and accurately with the Hanna 
Calculator. Designed for busy engineers 
who are using more and more smooth hy- 
draulic cylinder power, this new tool elimi- 
nates the need for multiple tables, graphs, 
charts and data. Nineteen distinct opera- 
tions may be performed on the calculator 


iis re 


(see panel at right)—required values are 
found through rapid calculations based up- 
on other values on the same scale. 
Wherever you plan to use the advantages 
of Hanna Hydraulic Cylinders for depend- 
able push or pull power, you'll want the 
Hanna Calculator to swiftly determine the 
exact specifications of all’: components. 
Hanna engineers developed the calculator 
for you—you may have it with their compli- 
ments and without obligation. Just write us 
giving yourname, title, company and address. 
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WHEN YOU HAVE: 
Required force and 
line pressure 


Required force and 
effective area 


Effective area and 
line pressure 


Effective area and 
cylinder stroke 


Cylinder displacement 
and cylinder stroke 


Effective area and 
cylinder displacement 


Cylinder displacement 
and time 
Pump delivery and time 


Cylinder displacement 
and pump delivery 


Pump delivery and 
pipe velocity 





YOU CAN FIND: 


e Effective area 
e Line pressure 


e Force 


e Cylinder displacement 
e Effective area 


e Cylinder stroke 


e Pump delivery 


e Cylinder displacement 


e Time 


¢ Pipe size 


What the Hanna 
Calculator will do — 





WHEN YOU HAVE: 

Pump delivery and 
pipe size a ies 

Pipe size and e 
pipe velocity 


Effective area and 
pump delivery 
Pump delivery and 
stroke velocity 
Effective area and 
stroke velocity 


Pump delivery —Pump 
efficiency and pressure 
Pump delivery 
Pump efficiency 
and horse power 
Pressure—Horse power 
and pump efficiency 
Pressure—Horse power 
and pump delftvery 
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be.” 
e Effective area 
¢ Pump delivery 
e Horse power 
e Pressure 


¢ Pump delivery 


¢ Pump efficiency 
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WE CAN MAKE IT STRONGER FOR YOU 
.-AND QUICKER..ON BOLT-MAKING 
MACHINERY... AND AT A SAVING! 


4é 


Out of the thousands of ‘‘special”” headed and threaded 
parts we have made in the past few years, this assort- 
ment of ‘‘special’”’ cold-worked parts has been selected 
for your study. Among these products are some that 
have no resemblance to bolts and nuts, yet are made 
on bolt-making machinery. Some of them were pro- 
duced on automatic screw machines, and most required 
second operations. Some even required assembly. All 
were eventually redesigned for production on bolt- 
making machines. 

There are some important advantages gained by pro- 
ducing these parts by hot or cold forging on upsetting 
machines. In post-war production, you may want to 
use the short-cuts they represent to keep down your 
costs and obtain greater strength and accuracy. 


In one fast, continuous operation at many times the 
speed of machining, Lamson & Sessions’ equipment 
cold upsets the head (increases diameter); cold extrudes 
the portion of shank to be threaded (reduces diam- 
eter); and then cold rolls the thread form. These oper- 
ations result in close, dense grain structure; smooth, 
strong surfaces, and accurate, uniform dimensions. 
Waste in chips and turnings is almost completely 
eliminated. 

Because of the increase in strength gained from cold- 
working, parts may be designed lighter and smaller, 
and will therefore be produced at a lower cost for 
materials. Because cold-working effects an increase 
in strength, less expensive materials may be substi- 
tuted, if desired, further reducing costs. Cold-working 
permits the production of irregular as well as regular 
shapes, and the use of metals which would be un- 
economical to machine. 

Here at Lamson & Sessions we use automatic screw 
machines for ‘second operation” work on parts 
originated on cold-headers, and we use bolt machin- 
ery for “second operation” work on parts originated 
on automatic screw machines. This versatility permits 
us to choose the best combination of methods to ob- 
tain the lowest costs. Lamson & Sessions produces 
large quantities of ground parts held to exceedingly 
close tolerances, and a variety of precision plated 
finishes are available. 

The best way to conserve manpower and materials 
is to use a standard product if you can—and there are 
many to select from when you design or re-design. 
And then if you have a part which might be produced 
by upsetting more efficiently than it can be machined, 


call in a Lamson engineer to talk it over. If we can 
make it on bolt-making machinery, we can make it 
better, faster than it can be made by any other method. 


THE LAMSON & SESSIONS COMPANY, General Offices, Cleveland, 0. 


Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 


“BOLTS, NUTS & SCREWS’ —1944 REVISION. Cloth bound. Limited 
edition, 180 pages of technical, practical information. Sent prepaid for 
$1.00—cash or check must accompany your order. 

“BOLTS ARE IMPORTANT!”’—24-page booklet of currently useful informa- 
tion for buyers of headed and threaded products, and describing Lamson 
& Sessions’ specialty fastenings which have wide industrial applications 
—now, and in the post-war pertod. Sent gratis. 

“THE LAMSON BLUE BOOK’’—is our standard Catalog of standard prod- 
ucts excepting our Aircraft products. Sent gratis. 


“SIMPLIFIED STOCK LIST’ —Of bolts, nuts and screws, conforming to 
latest revisions of the Office of Price Administration, and of great value 
in showing you in what ratio quantities of various standard products 
are kept in stock for deliveries, by your jobbers and in our own (and 
other bolt manufacturers’) warehouse stocks. Sent gratis. 


1 —— HERE’S A COUPON FOR YOUR CONVENIENCE——— 


Please send us () Lamson Blue Book 
0 Bolts are Important! 


Send information on [J Cap Screws and Set Screws 
D Bolts (1 Machine Screws 
1) CP,HP,SF Nuts [ Lock-washer Screws 


Name of Individual 
Employed by ‘(Name of ¢ om pany) 
Street Address 


City and State 





THE LAMSON & SESSIONS COMPANY + 1971 West 85th Street + Cleveland 2, Ohie 
C Bolts, Nuts and Screws ($1.00) 
C) Simplified Stock Sizes 


C) Cotters 
C] Lamson Lock Nuts 
C] Self-Tapping Screws 


Title or Kind of Work 





























CRANE CAN SUPPLY IT 
. ee Whatever You Need in Piping Materials 


RPE ET Fro 





ONE SOURCE OF SUPPLY It’s easy to simplify and speed de- 

ferred replacement work... when 

ONE RESPONSIBILITY FOR ALL PARTS you take advantage of Crane com- : 
plete piping materials service. All 
ONE STANDARD OF QUALITY your piping needs are supplied by 


a single source— your Crane Branch 
or Wholesaler. You get exactly 
what you need—you choose from 
the world’s greatest line of piping 
materials, in brass, iron and steel. 
Uniform quality in all parts—and 
one responsibility for them—helps 
you get the best installations. Crane 
Co.’s 90 years’ experience in meet- 
ing piping needs assures your com- 
plete satisfaction. In Standard Iron 
Body Wedge Gate Valves, for ex- 
ample, Crane offers the complete 
line listed below. 
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Aftercooler hook-up b 
SERVICE RECOMMENDATIONS: Crane Standard Iron Body Wedge Gate - 
Valves with Brass trim are recommended for steam, water or oil lines; ts 
all-iron valves for oil, gas or fluids that corrode brass but not iron. 
Made in O.S. & Y. and Non-Rising Stem patterns. 
Working Pressures th 
Screwed or Flanged End Valves ——|_—— Hubb End Valves _ th 
Size of Valve Saturated | Cold Water, Oil | Cold Water or Gas fc 
; _Steam | _or Gas, Non-Shock L_ _Non-Shock 
2 to 12 in. 125 pounds | 200 pounds | 200 pounds T 
14 and 16 in. 125 pounds | 150 pounds | 150 pounds | 
18 to 24 in. | * 150 pounds | ____150 pounds | N 
*For steam lines larger than 16-in., Crane 150-Pound Cast Steel Gate Valves are recommended. ee: 


(For sizes under 2-in., use Crane Clamp Gate Valves.) 





CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. - Branches and Wholesalers Serving All Industrial Areas 
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| PLUMBING + HEATING * PUMPS 


138 Propuct ENGINEERING Vay. 1949 












| 


Jit RE IE RS 


Automatic compensation for heat expansion 


of the work is accomplished in a new way 


Expansion of the work from heat generated by the cutting 
tool often puts destructive loads on live center bearings unless 
provision is made to take care of these loads. 


Without such provision the workman must loosen the cen- 
ter by hand to release the excess end pressure as best he can. 


Loosened too much the work may be spoiled; too little and the 
bearings may be spoiled. 


The problem has been to provide compensation for this ex- 


pansion without allowing any yielding of the center from its 
true axial position under load. 


In the POPE Precision Compensating Live Center Spindle 
this problem has been solved. The operator has only to set up 


the work, adjust the center in his accustomed manner and then 
forget all about center troubles. 


Ask us to tell you more about this new POPE Live Center 
Tailstock Spindle as it applies to your lathes. 
No. 23 


Prope ( 
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HOW IT WORKS 


In the POPE Compensating Live 
Center Tailstock Spindle the shaft is 
mounted on oversize precision anti- 
friction bearings having abundant ca- 
pacity to carry all radial loads involved. 


The end thrust is taken on a separate 
set of preloaded thrust bearings of ample 
capacity yieldingly mounted in a man- 
ner to allow for work expansion without 
building up excessive pressure on the 
bearings. 


The axial movement necessary to pro- 
vide this compensation is accomplished 
without allowing any deviation from the 
accurate centering support provided by 
the radially preloaded Ss0SiF double row 
roller bearings. POPE Sealed Lubri 
cation is employed throughout. 





Contact wal ] \ Va Muskegon 


FOR ALL TYPES OF BALL AND ROLLER BEARINGS 4” BORE TO 120” OUTSIDE DIAMETER 


1 KAYDON Ball Thrust Bearing 
(4.9213” x 6.8898” x 1.831”) with laminated | 
HE outstanding productive capacity, ultra-smooth 
spindle rotation and load absorbing properties of 
the Cross No. 10 Shell Lathe are due, in part. to the use 
of KAYDON Engineered Bearings that meet the exacting 
requirements of this machine. 


No other shell lathe is capable of results achieved 
with the Cross No. 10. KAYDON was entrusted with the 
design and manufacture of the bearings — matching 
the unsurpassed skill of Cross designers with “engi- 


neered” KAYDON Bearings. 


.» KAYDON™ 


rer 


MUSKEGON : 


2 KAYDON Roller Thrust Bearings (5.002” x 9.968” x 2.000”) 3 KAYDON Radial Roller Bearing 


lastic Cage. 7.0866” x 11.0236” x 2.9134”) 


KAYDON specializes in the production of all types and 
sizes of ball and roller bearings from 4” Bore to 120" 
O. D. In addition, KAYDON provides atmospheric con- 
trol in heat-treating as well as flame hardening, pre 
cision heat-treating, metallurgical laboratories, micro 
scopy and physical testing. 


Counsel in confidence with KAYDON. Capacity is avail: 
able for production of all types and sizes of KAYDOK 
Bearings. Look ahead ~ plan ahead — with KAYDON 


KAYDON J'ypes of Standard or Special Bearings: 
Spherical Roller + Taper Roller 
Ball Radial . Ball Thrust 
Roller Radial - Roller Thrust 


GEN EERI N G Cc 


MIAECHIGAN 


Mew rn Slame--- Old tn Eapercence 
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—— YouR PLANS COME TO LIFE... 
EXACT...ON TIME! 


ODAY... Manufacturer after manufacturer is turn- 
ie to Bridgeport Thermostat . . . not only for 
bellows and bellows assemblies . . . but for the com- 
plete solution to all bellows application problems. 


In the first place . . . Bridgeport maintains an ex- 
tensive engineering organization to give prospective 
customers and customers a complete service in de- 
signing, experimentation, production, testing, etc. 


Complete assemblies Bridgeport’s plant is 
equipped with precision machines manned by highly 
trained mechanics to turn out assemblies at low cost 
and in any quantity. 
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Many manufacturers, therefore, find it more eco- 
nomical to purchase complete assemblies rather than 
buy the individual bellows and then produce the as- 
semblies themselves; especially since the training of 
personnel and the installation of equipment is often 
quite an expense item. This is doubly true if the as- 
sembly is to serve as a thermostat . . . here the filling, 
sealing and calibration must be executed with infinite 
pains to produce a precision instrument for con- 
tinued satisfactory performance. 

y y y 

Any inquiry will receive prompt, careful considera- 

tion. In the meantime write for catalog JP-100 























There’s no ‘small business’’ anymore. From 
now on, the main issue in this country will be 
National Security . . . and in this sense there 
are no more small businesses. 


They are ALL Component Parts 
of BIG BUSINESS 


National Security will increasingly come to 
mean spreading more and more business over 
more and more areas . . . with more and more 
qualified sub-contractors thus making 
every community self-supporting . . . provid- 
ing full employment .. . equalizing in the truest 
sense the distribution of our national wealth. 


Business is no different from an army. The 
success of both depends upon the efficient 
integration of its component units . . . and no 
one unit is expected to do the entire job. 


That’s the lesson we’ve learned from the war. 
And the more we apply it expertly and unself- 
ishly to our industrial problems of production, 
the sooner we will resolve most of the disturb- 


CONTINUE xX 
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What’s all this talk 
about “SMALL BUSINESS”? 





A CONTRACT MANUFACTURER —EXPERTLY STAFFED TO PRODUCE COMPLETE ELECTRONIC AND MECHAN- 
ICAL ASSEMBLIES, COMPONENT PARTS AND SUB-ASSEMBLIES, TO THE MOST EXACTING REQUIREMENTS 


BU YIN 


ing conditions that hitherto have continued 
to upset our economic balance. 


Handling 5000 Contracts in One Year 


Here at Lewyt, during 1944, we produced a 
great variety of component parts and assem- 
blies of important war equipment. . . compli- 
cated electronic mechanisms that involved the 
use of many highly specialized skills. We suc- 


‘cessfully met the most exacting requirements 


of low-reject production and frictionless syn- 
chronization with other manufacturers’ sched- 
ules. Our year’s activities summed up to filling 
5000 separate contracts for other manufacturers! 


Few plants make their entire product any- 
more. We have become a nation of sub-con- 
tractors. Sub-contracting has emerged from 
pre-war obscurity to occupy a place of dignity 
and ever-increasing stature in our future 


economy. 
* * - 


Write on your business stationery for 48-page book, “Let 
Lewyt Do It’’—the story of the Lewyt organization in pictures 
Lewyt Corporation, 60 Broadway, Brookivn 11, N.Y. 
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“Simplify it”... “make it more compact”, are the never-ending goals 
of every design engineer. You'll find no more useful ally in this accom- 
plishment, than Orange Roller Bushings. 


The ability to carry heavy loads or to run at high speeds with very 
little space requirements, has enabled Orange Roller Bushings to help 
many an engineer out of "tight spots” in a compactly designed product. 


Made to extreme standards of precision, Orange Roller Bushings have 
much closer running clearances—thus assuring true alignment of the 
rollers with the raceways. Smooth, long-life operation is assured. Send 
coupon for Engineering Data Book showing full range of types and 
rhe oe sizes, capacities, installation data, ete. Consult our 
b...4 engineers on any bearing application. 





? 5 way 
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wa Mail Coupon for Engineering Data am 
Orange Roller Bearing Co., Inc., P.E. 
Orange, N. J. 

Please send me your Reller Bushing Date Book 
Name Title 


Company 


Address 


City . , State 
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~ HYCON 
Lnnouncing Hi-Lo Hydraulic Powe: Mnrils 


Packaged Units for Fast Prefill 
with 3000 p. s. i. Closing and Holding Pressure 


Using 10 GPM and 20 GPM Low Pressure Pumps 
in Combination with 7/4 GPM and 11/2 GPM Pumps at 3000 p. s. i. 


Units Complete with Pumps on Double End Motor... Unloading and Relief Valves 
and Micronic Filter... All Mounted on 40 Gal. Water Cooled Reservoir 


Specifications and Engineering Data on Request 
+ 


THE NEW WORK AIR BRAKE COMPANY 


Fbydraulee Lwin + 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. + FACTORIES: WATERTOWN, N. Y. 








PRopUCT ENGINEERING Viay. 1940 





’ 


» 
\ 


fi 


A a A 

5 en, \ 006: 

*\i = 
BKwS Ne 


— 
N\A 
“ 


es 


HAND 
CONTROL 


- ALL AIR 
~ CONTROL 


FOOT 
CONTROL | 


PILOT 
CONTROL 


The ability to take punishment is built into every 
Ross Air Control Valve. 


With friction reduced to a minimum 
with hardened steel used wherever there is a wearing surface 


with an extra strength factor provided for every stress ... and with 
an engineering design of utmost simplicity—Ross valves give long 
years of useful life. 





y —] yi , y 
Many built more than 20 years ago are still in 
active service. 


Representatives in Principal Centers 


[-Yoy- S Operating VALVE CO. 


6495 Epworth Blvd. Detroit 10, Mich 








INDUSTRY SPECIFIES 


T-J CYLINDERS 


WH SOBS 


MOVEMENT 


A T-J Cylinder has a vital job 
on this Pressure Contour Forming 
Machine! Used with various 
fixtures for producing contours in 
uircraft wings, fusilage, top body 
parts and similar structures. 


FOR PUSH-PULL-LIFT JOBS...100 LB. OR 50,000 LB. 


Today—more and more tough jobs in power movement throughout industry 
are geared to T-J Air and Hydraulic Cylinders! 

Whether it’s pushing, pulling, lifting, clamping or controlling... T-J 
Cylinders simplify the job and speed up production! Ideal for machines and 
equipment such as presses, hoists, shears, valves, brakes, hopper gates, ovens 
—or any place where efficient controlled power movement is needed. Many 
standard sizes and styles...both cushioned and non-cushioned types. 
Precision-manufactured to deliver smooth dependable power in every stroke 
—with utmost dependability and long life! Write for latest catalogs. 
The Tomkins-Johnson Company, 615 Mechanic Sreet, Jackson, Michigan. 


FOR TOUGH JOBS SPECIFY 


TOMKINS-JOHNSON 


RIVITORS...AIR AND HYDRAULIC CYLINDERS...CUTTERS...CLINCHORS 





Propuct ENGINEERING May. 194 








LAY. 








}945 


Self, Compenrating 
Volume Contre 


Automatically delivers 
from zero 
to full pump capacity 


THE FLEXIBILITY of your oil hydraulic circuits 
can be increased with a “Variable Volume” 
Pump. Racine Pumps automatically vary. their 
pumping output to meet the demands of the job 
A simple screw adjustment also provides pres- 
sure control. 

Relief valves are eliminated because no excess 
oil is pumped. Friction losses are avoided, horse- 
power reduced. These features simplify the cir- 
cuit, save space and lower costs. 

Combining in one pump, variable volume out- 
put and high pressure, removes the need of two 
pumps with relief and bypass regulating valves 
in the circuit. The original installation cost is 
reduced—more flexible operation results. 

Racine’s “Variable Volume” Pumps are built 
in three capacities: 12, 20 and 30 gallons per 
minute. Operating pressures from 50 to 1000 
Ibs. P.S.1. 

These Pumps have been used for over fifteen years by Machine Tool Build- 
ers, Press Manufacturers, Builders of Road Machinery, in the Plastics Field and 
scores of other industries. 

RACINE hydraulic engineers and field men have contributed much, to many 
highly successful hydraulic installations. Their services are available with- 
out cost to you. Write for interesting Catalog P-10-C and with your request 
outline your hydraulic problem. 


Hydraulically Balanced Sleeve Type Valves 
RACINE provides a full line of Hydraulic Control Valves. Incorporating 
sleeve design and with the valve piston surrounded by oil these valves are 
“easy operating” to insure smooth, sure control of your hydraulic circuits. 
Sleeve design provides round ports for gradual tapering of oil flow — shock 
to entire system that develops through ordinary porting is eliminated. These 
high quality valves are available in ¥g” to 12" standard pipe sizes for use in 
any oil circuit. 
The Production Saws of Modern Industry 
For your metal cutting work use RACINE Metal 
Cutting Machines, during almost 40 years ‘The 
Standard for Quality and Precision.” A full range 
of sizes 6” x 6” to 20” x 20”. Hydraulic feed and 
control. Hydraulically actuated automatic stock 
feed for multiple cutting. Write for Catalog No. 
12, and at the same time outline your needs. RACINE 


TOOL AND MACHINE COMPANY, 1772 State Street, 
Racine, Wisconsin, U.S. A. 
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RACINE 
ECONOMIES 


Variable Volume Feature 
— increases the range of appli- 
cation. 


Lower operating costs 
—no friction loss through relief 
valves to cause heating. 


Lower initial costs 

—because one pump supplies 
built-in control of volume and 
pressure. 


Less horsepower required 


—lower operating and main- 
tenance expense. 











If it’s a gun, you simply open the breech— 
insert the shell or cartridge—close the breech 
—and you're ready to fire. 


If it’s a motor or machine, you just slip the a 
“CARTRIDGE” BEARING into its housing— a Ce 
assemble the housing—and you're ready for § ‘ 
operation. 1. le 


Yes—the “CARTRIDGE” BEARING is as ii | 
complete and self-contained, functionally, as fe Sg " 
a rifle cartridge or gun shell—fully charged, —_— 1 : 
at the factory, with a heavy load of NORMA : : i 
“STABILITY-TESTED” GREASE; self-sealed 
against loss of lubricant or intrusion of dirt. 


No fussy fitting—no loose parts—no messy 
grease ‘“‘plumbing’’—no chance for looseness 
—no running dry, no wear— 


7t's as simple as that! — 


NORMA-HOFFMANN BEARINGS CORP’N. STAMFORD, CONN. Sounded 191! 


Sield Offices : NEW YORK + CHICAGO « CLEVELAND «+ CINCINNAT I+ PITTSBURGH + DETROIT « LOS ANGELES » SAN FRANCISCO + SEATTLE, WASH 
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Design for a Machine Tool Control 
by PARKER 


Consider this as an example of the 
many types of machine tools that are 
lesigned to use tubing systems for 
hvdraulic control and for lubrication. 
When a machine tool tubing in- 
stallation is designed in conformance 
vith sound Fluid Power Engineering 
iples it will: 

Allow the closest practicable 
approach to perfect streamline 

flow which in turn will reduce 

to a minimum the capacity and 
pressure requirements on the 
power source and give a better 
response to control through- 


ut the entire system. 


, Ty . - ° 
“) Permit the efficient use of 


available space . . . nO matter 
how cramped this space may 
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be . . . and still provide a sys- 
tem that allows unobstructed 
service and maintenance on all 
component units of the system. 
Reduce the number of joints 
and connections to a minimum 


. each one tight, leakproof 


and able to withstand exces- 
sive abuse, vibration and pres- 
sure. 
Parker valves, fittings and fabricated 
tubing—plus Parker Engineering 





on 
: MR ., 


PP, 


~ 


will give you a simple, neat installa- 
tion, casy to service, free from 
troubles, efficient and economical 


Whatever vou make—motor ve- 


hicles, earth-movers, presses, air 
craft, refrigeration or process equip 
ment, ask a Parker engineer for 
recommendations based on this 
‘know-how’. Write to The Parke 
Appliance Company, 17325 Euclid 
A venue, Cleveland 12, Ohio. Booklet 


on request ° 


PARKER 





ATLANTA, GA. 
George E. Stinsman 
Rhodes-Haverty Bldg. 


BOSTON, MASS, 
George C. Ewing 
10 High St. 


BUFFALO, N. Y. 
4. BE. Jones Co., L. F. Main 
259 Delaware Ave 


CHICAGO, ILI. 

R, ds. Cady 

37 W. Van Buren St 
CINCINNATI, O. 

} 3 E, Stover 

1005 American Bldg. 


CLEVELAND, O. 
L. V. Hoop Tk 7 e. 2 x ‘ ‘ . a F a . - ; 
ro eet sr A NEW Ajax Flexible Coupling Catalog is just off the 


DALLAS, TEXAS presses. It gives working data on all Ajax types includ- 


Raymond L. Tate 


6530 Robin Road ing Standard, Mill Motor (Taper Bore), Shear Pin, Bolt-on, 
DENVER, COL. Brake Drum, and Detachable Hub Couplings. 


Urquhart Service 
16th St. at Blak . e 
a Ajax representatives are located from Portland to Portland 
DETROIT, MICH. 


Rdioks 1. Musthinesa and from Canada to Texas—inclusive. Names and addresses 
2842 W. Grand Blvd. li d f, , 

INDIAMAPOLYS, IND. are listed for your convenience. 
A. R. Young ) ‘ 
635 No. Penna. St. Phone or write for your copy. 

LOS ANGELES, CALIF. 


Howard Speddy 
2892 W. 7th St. 


LOUISVILLE, KY. 
Alfred Halliday 
330 Starks Bldg. 


MILWAUKEE, WIS. 
Roloff Engineering Co. 
610 W. Michigan St. 


MINNEAPOLIS, MINN. 

R. J. S. Carter 

1219 Flour Exchange Bldg. 
NEW YORK CITY 

W. Richard Witte & Co. 


220 Broadway 


PHILADELPHIA, PA. 
V. L. Sanderson 
1710 Walnut St. 


PITTSBURGH, PA. 
J. Guy Griffith 
1251 Union Trust Bldg. 


RICHMOND, VA. 
F. K. Howell Co. 


American Building 


ST. LOUIS, MO. 
R. L. Johnstone 
1319 Waldron Ave. 


SAN FRANCISCO, CALIF. 
J. J. Brady Co. 
7 Front St. 


SYRACUSE, N. Y. 
Arthur E. Jones Co. 
603 Herald Bldg. 


WILMINGTON, DEL. 
Wm. Bradford 
1211 Gilpin Ave. 





CANADA 


PEACOCK BROTHERS, LTD. 
P.O. Box 6070 
Montreal, P. Q. 


CALGARY, ALBERTA 
215 10th Ave. W. 


SYDNEY, NOVA SCOTIA 
P. O. Box 210 


FORONTO, ONTARIO 
510 Federal Bldg. 


ogame AJAX FLEXIBLE( | )COUPLING CO. inc. 


Pacific Coast Fire Bldg. 


WINNIPEG, MAN. Incorporated 1920 WESTFIELD, N. Y. 


W. W. Hicks & Co. 
567 Banning St. 
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lobal shrinking 


c to think of it, part of our business, like yours, is making the world 


smaller. By telescoping time and space with speed. We contribute to the 
process in two ways. @ First, hydraulically. With fast-acting power actuators 
and controls. Precision designed for war-planes, cargo carriers and commercial 
aircraft that make ponds out of oceans, islands out of continents. gy Second, 
electronically. With radio communication equipment that shrinks thousands of 
miles into an instant. Such as the Aireon Type 508 Transmitter for ground-to- 
plane and point-to-point conversation. It’s used by the Army Air Transport 
Command and commercial airlines to monitor global air traffic, keep planes 
hopping. gy Hydraulic or electronic, it’s our stuff; designed and built from 
the ground up by Aireon engineers with real technical savvy and produced in 
plants equipped to handle precision work on a quantity basis. The same combi- 


nation is available to handle your problems whenever you say. 


* 
Ai PEON owrcrnn: CORPORATION 
Formerly AIRCRAFT ACCESSORIES CORPORATION 


Radio and Electronics + Engineered Power Controls 
NEW TORE «© ECRICASD * KANSAS ciTjtTY © BURBANK 
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4, PERKINS 


always comes first 


The fact that both the name, PERKINS and the noun, 
PRECISION begin with the letter “P’”, is a significant 
coincidence. For in the final analysis, Perkins is pri- 
marily known for its recognized ability to produce 
gears of extreme accuracy and high finish to cus- 
tomers’ specifications, including the Government's 

— which means precision to the nth degree. 


Take advantage of the new techniques developed 
by Perkins for the mass production of precision, 
custom-cut gears. Remember that the “P” in 
Perkins stands for Precision—not to mention 
Promptness when you require action on gear 
estimates and gear production. 


PERKINS MAKES: 
Helical Gears Bevel Gears Ratchets 
Worm Gears Spiral Gears Spur Gears 
Ground Thread Worms 


* ARE YOU ON OUR MAILING LIST? 


Perkins is the name of the 
house-organ we publish 
monthly; it may be of in- 
terest to you. Write us if you 
care to receive it, P.O. Box 
1313. Your good will covers 
the price of subscription. 


PERKINS .°" GEARS 


PERKINS MACHINE & GEAR COMPANY, SPRINGFIELD 2, MASS. 
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A Reversal Problem Solved by Hele-Shaw Fluid Power 


li is no easy job to stop the mad rush of a face grinder table 
racing at speeds up to 100 F. P. M. and reverse direction in 
the wink of an eye. But it is done by driving the table 


THE HELE-SHAW through hydraulic pistons powered by a variable stroke, 


reversible Hele-Shaw Pump. 
4 . . . ° 5 
Letide GWOe Hele-Shaw Fluid Power drives the table at a speed which 


is uniform but may be varied. It also cushions the impact 
down to a baby’s kiss at the end of each stroke. 


OTHER A PRODUCTS: 
Z-TAYLOR AND PERFECT SPREAD STOKERS, ‘ . — . : 4 
MARINE DECK AUXILIARIES, LO-HED HOISTS today for your operations. Write for the help of applica- 

DIAMOND FACE GRINDERS 


Learn the multiple advantages of Hele-Shaw Fluid Power 


tion-wise Hele-Shaw engineers. 


AMERICAN ENGINEERING COMPANY 


Subsidiaries: COCHRANE CORPORATION, FARADAY ELECTRIC CORPORATION 


2501 ARAMINGO AVENUE, PHILADELPHIA 25, PA. 


Copyright 1945, American Kagineeriug Compaor 


May, 1945 






































COMPACT 


PUMPING 
UNIT... 


MM Both the pumping unit and main control unit are 











contained in a single housing. With only a few 


moving parts, this unit provides automatic or semi- 





automatic cycles, one, two or three feed rates, com- 





plicated operating cycles involving skip feeds, and, 





when required, feed in both directions. 


SIMPLIFIES CIRCUIT DESIGN gg Having both a vari- 


able displacement multi-piston pump for feeding, 














and a constant displacement pump for rapid traverse, 





together with the necessary main control valves in 





one unit simplifies circuit design. 





The unit may be used with either a piston and cylin- 





der combination or a rotary fluid motor. Main con- 





trol valves may be actuated by either remote hydraulic 





pilot valve or electric solenoid valves. 


EASILY INSTALLED @ The design of this unit elim- 


inates piping between pumps and main control valves. 















Only piping required is to tank, actuated members 





and remote control valves. 
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LEVENTH STREET 
TRANSMISSIONS @ 











Sundstrand 
PWX Pumping Unit 


TYPICAL INSTALLATION 


@ Below is shown a typical installation of the PWX pumping 
unit. Both a solenoid and hydraulically operated pilot valve 
are used in this circuit. 

















@ Complete information and specifications ro 
Cin 
Win. 


covering this pumping unit are included 


in this folder. Write for your copy to- 
day. Ask for bulletin PWX2-A 





PUMP DIVISIOR 
ROCKFORD, ILLINOIS 
FLUID MOTORS * VALVES and CONTROLS 
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If a scarcity of urgently needed materials delays 
your production, this may be the answer to your 
problem: parts cut, molded, or extruded from 
Acadia Synthetics which incorporate the essen- 
tial qualities for the job. 

Acadia Synthetic Products can be processed to 
close tolerances —in any shape, or size desired 
—compounded to meet specific conditions. 
Name the characteristics required — elasticity, 
plasticity, resilience, etc.—and our engineers 


will suggest the right material. 


Write, wire or phone today. 





PURCHASING AGENT: “How’s Titeflex working out, Fred ?“’ 
PLANT SUP’T.: “Swell!..it’s cut tubing replacements in half!“ 


It’s production Fred’s thinking about when he okays 
Titeflex. In Titeflex he has found a flexible tubing 
that stays on the job longer—that helps keep output 
up, that reduces shut-downs and delays. 


All through industry, the more vital the need for a 
better flexible tubing the more certain you are to find 
Titeflex. You'll find it where conditions demand great 
flexibility to withstand severe vibration . . . where 
high temperatures or corrosion are factors . . . where 
unusual pressures or exceptional abrasion quickly 
cause failure in ordinary flexible tubing. 


Being all metal, Titeflex won't deteriorate 
in use. Having four thicknesses of metal at 
the point of greatest wear instead of one, 
Titeflex is naturally stronger and more dur- 
able. Having its metal braiding woven on as 


it’s made, Titeflex has better protection against high 
pressures or elongation. 


Many sizes and types of Titeflex flexible all-metal 
tubing are available to meet most industrial require- 
ments. Let us send you catalog No. 113 with informa- 
tion and data useful both in present operations and 
in post-war planning. Mail your request today. 


TITEFLEX, INCORPORATED 
518 Frelinghuysen Avenue 


Newark 5, N. J. 











VANAV NNT ENS eee 
: AVN 


SN 


A IIPIIL IES 


Propuct ENGINEERING —- May. 1949 





ist high 


ll-metal 
require- 
nforma- 
ons and 


If You <rny Hydraulic lauieuhel 


Send for this new bulletin describing a 
simple, low-cost accumulator that 
simplify your design problems. 


will 


rooklyn 15, New = 


ighteenth Street, B 
Write or Phone 


SOuth 8-5510 
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1 QUESTION EVERY FASTENING in your 


plans. Ask —“Can it be done the simpler 

way — with P-K Self-tapping Screws?” — be- 

fore you O.K. more complicated methods. 
7 I 


while Fastening Bugs creep into 
your post-war product plans 


The time to decide on fastenings for your post-war product @ELIMINATE NEEDLESS TAPPING, awkward 
. hile it Te oe a : T -_ bolting, riveting in hard-to-reach places by 
—Ww “SE! ave g ‘ts —— pl 
1s now — while it 1s still in the design stage. Loo many products specifying one of the several types of P-K Self- 
are all tooled up and in production before “fastening bugs” are tapping Screws designed for all metal and 
discovered. Why wait to change later? Why sacrifice the plastics assemblies. 


savings you could be making from the start? 


You will want to use P-K Self-tapping Screws wherever pos- 
sible, because this short cut fastening method can save you 
from 30% to 50% in assembly time and labor. Experience 


proves you can save time — speed assembly — cut costs — reduce 
rejects — in 7 out of 10 cases. 


Sperry Products, Inc., eliminates tapping ® ASK A P-K ASSEMBLY ENGINEER to go 


‘ io on ° over your plans with you—to make sure 
with the “Short-cut Fastening Method you find all the “bugs”. You’ll find his 
advice unbiased, because Parker-Kalon 
makes all types of Self-tapping Screws. Or, 
send assembly details for reeommendations. 
Parker-Kalon Corporation, 208 Varick St., 
New York 14, N. Y. 





Eight P-K Type “F” Screws fasten a metal gasket retainer and 
gasket to an aluminum transmitter cover used on a Hydraulic 
Control mechanism. 


“Tapping these parts would tie up equipment in our machine 
shop badly needed for other important operations, and seriously 
delay production,” says a Sperry Engineer. Why not make sure 
of similar savings on your assemblies ... clear out any needless 
tapping “bugs” hiding in your plans — now! 
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Have YOU 


figured the Costs of Vibration? 


IBRATION shortens the life of all 

types of equipment ranging from 
light delicate instruments to heavy, mas- 
sive machinery. Vibration lowers workers’ 
morale, slows them up, increases absen- 
teeism. Vibration is the enemy of efficien- 
cy. Lord is the enemy of vibration. 


Lord is the Pioneer and leader in the 
science of vibration control and isolation, 
and Lord Shear Type Mountings and other 
Bonded Rubber Products are the embodi- 
ment of many exclusive techniques and 
patented features developed through years 
of research and practical application. 


The bond ig Lord Mountings between 
metal and rubber is as strong as the rubber 
itself, guaranteeing against failure of the 
mounting under stress which the rubber 
itself can take. 


The rubber element in Lord Mount- 
ings is designed and molded to throw 


yt 


flexing action away from the metal parts 
into the rubber body, preventing stress 
concentration at the edge of the bond. 


The rubber, either natural or syn- 
thetic, is carefully compounded to possess 
the correct degree of stiffness and other 
qualities required in the job for which 
the mounting is designed. 


Lord designs and processes allow the 
rubber element to function in free shear 
without chafing, providing uniformity of 
action and resulting in a greater degree 
of vibration control. 


Proper application of the Lord plan of 
scientific analysis and control make it pos- 
sible to reduce by 80% or more, the 
destructive forces of vibration. Without 
obligation to you, Lord Engineers will 
make a study of vibration problems in 
your product, offering recommendations 
for its effective reduction and control. 


iT TAKES BONDED RUBBER Zoe Séear 10 ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 
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SHEAR TYPE 


Gouded Kubler 


* 
BUY EXTRA 
WAR BONDS 


* 





Union Finished Steel 
Roller Chain is manv- 
factured in all 
ard sizes from 
2%" pitch, in 
and multiple strands. 











Union Chains 
for Every Application 


Drive and Conveying 
Chains and Sprockets 
Bridge Chain 
Combination Malleable tron 
and Steel Chain 
HB (hardened bearing) type 
chain 


BP (bar and pin) type chain 
* 


Finished Steel Roller 
Chains and Sprockets 
All manufacturer's standard, 
size % in. to 2'2 in. pitch 
Single and Multiple Strands 
Extended Pitch Series in sizes 
1% in. to 4 in. pitch 
* 





SilentChainand Sprockets 
All sizes %in.to 1'2 in. pitch 
Catalog A-2 cov- fe Flexible Couplings 

ers Drive and Con- * 

veying Chain. B-2 
covers Finished Steel 
Roller Chain. FC-1 cov- 
ers Flexible Couplings. 
Ask for your copies. 


Roller chain type 
Silent chain type 
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like the human bloodstream, this “life- 
line” of metal arteries feeds oil or grease 
to every vital part of your machine. It’s 
the famous Alemite Centralized System of 
Lubrication. Available in four types, you 
can design them into almost any machine. 
They handle oil or grease and can be man- 
ually or automatically operated. 


Most important, these Alemite Systems 
are “foolproof.” They eliminate the danger 
of human error because new inexperienced 
help can be quickly taught how to use them. 


lubrication is positive. Each bearing no 
matter how inaccessible, is given a meas- 
ured quantity of oil or grease. The ma- 
chine keeps on operating while the bearings 


M Productive Time 


Another Frodwect of 


are lubricated from a central point. This 
results in big savings of time and ma- 
chines. For those reasons plus full produc- 
tive time per machine, plant owners are 
installing Alemite Centralized Systems on 
present equipment. That’s why you should 
consider including Alemite Centralized 
Lubrication in the machines you’re de- 
signing now. 


Expect results like these: a huge rotogra- 
vure printing press containing 500 bear- 
ings is now positively lubricated while in 
operation in 10 minutes per 24 hour day. 
Former lubrication time—2 hours every 
day and the press had to be shut down! 


The sales advantages you get when you 
design Alemite Centralized Lubrication 
into your machines are —they’re protected 
against human error in lubrication. Your 
machines last longer and have “M.P.T.’’* 
designed into them. You also eliminate 
the headaches and expense of costly field 
service. And, through improved perform- 
ance, your machines add greater impor- 
tance to your reputation as a designer. 


See the Four 


New Alemite Systems 
Work... Right at 
Your Desk 


Without obligation, have an Ale- 
mite Lubrication Specialist call 
and demonstrate Centralized Lu- 
brication with four transparent 
working models. You can study 
them at close range, actually work 
them yourself at your desk. If you 
like, the Alemite Lubrication Spe- 
cialist will gladly give you any 
technical help or information you 
may want regarding the adapta- 
tion of Alemite Centralized Sys- 
tems to your ma- 

chines. Drop a note 

on your letter-head 

to Alemite, 1808 Di- 

versey Parkway, Chi 

cago 14, Illinois 


STEWART ALE M I TE 


WARNER 7a*\¢ 
“er Fout in Modern Lubrication 


CONSULTATION «+ ENGINEERING + EQUIPMENT ¢ LUBRICANTS © MAINTENANCE 


, 
PRON 1 
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‘i Ward Leonard line of rheostats includes the widest range of sizes, tapers 


and current ratings from the tiny types for radio to huge multiple 
assemblies for the heaviest industrial use. Smooth operation, durable con- 
tacts and extreme dependability characterize all Ward Leonard Rheostats, 


Resistors and Relays. Write for bulletins of interest to you. 


WARD LEONARD 


RELAYS - RESISTORS - RHEOSTATS 


Electric control (WL) devices since 1892. 


LEONARD ELECTRIC COMPANY - 63 SOUTH ST. - MOUNT VERNON, N.Y. 
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ARE YOU TRYING TO: 


Apply large forces through long... 
or short .. . strokes at variable speeds? 
Obtain automatic work cycles, vari- 
able speeds in either direction .. . 
with or without pre-set time dwell? 
Apply large forces through continu- 
ous or intermittent reciprocating cy- 
cles at constant or variable velocities? 
Obtain extremely accurate control of 
either position or speed of a recipro- 
cating member? 

Apply accurately variable pressure 
either static or in motion? 

Closely synchronize various motions, 
operations or functions? 


Apply light ...or heavy... forces at 
extremely high velocities through 
either long or short distances of travel? 
Obtain continuous automatic revers- 
ing drives at constant R. P. M. or 
over a wide range of speed variation? 
Obtain accurate remote control of 
speed and direction of rotation, rates 
of acceleration and/or deceleration? 
Obtain constant horsepower output 
through all or part of a speed range? 


Obtain automatic torque control? 
Obtain accurately matched speed of 
various rotating elements? 

Obtain constant speed out put from a 
variable speed input? 

Obtain full pre-set automatic con- 
trol, elimination of problems of shock, 
vibration, etc.? 


You Weed Olgear! 


ENGINEERING May. 1945 


IN YOUR MACHINES 06 
CONTROL 


The places where Oilgear Fluid Power 
can be used to advantage seem endless. 
Serving as the power link between the 
man at the wheel and the rudder that 
steers the ship, Oilgear Fluid Power pro- 
vides 8 times more accurate rudder con- 
trol in the new ships... far greater ship 
maneuverability and a rudder safety fac- 
tor not obtained before. These same Oil- 
gear functions, or any combination of 
scores of other Oilgear functions, can 
mean a great deal to the machine you are 
building or the machine you are using. 


Oilgear powers the steering gear mechanism 
inthe world's first \ ictory ship... and sub 
sequent ones. In addiison to the greater ship 
maneuverability and rudder safety, Oilgear 
provides lower installation cost and scenptey 
snstallation and immunity of control to 
pressure in the system. 


2 
MORE ACCURATE 
MAY MEAN FAR BETTER PERFORMANCE 


With the known wide applicability of 
Oilgear Fluid Power Systems, their record 
of success in machines, processes, war 
equipment, in speeding operations, bet- 
tering performance, simplifying design, 
and accomplishing the ‘“‘impossible’’, we 
believe the soundest step you can take at 
this time is to learn more about Oilgear. 
Why don’t you write Oilgear engineers 
today? ... THE OILGEAR COM- 
PANY, 1311 West Bruce Street, Milwau- 
kee 4, Wisconsin. 





Where other set screws fail, 


the§] BRA (P self-Locker 


Reg. U. S. Pat. Off. 


STAYS PUT 


The Knurled Point "Unbrako'' Hollow Set Screw is an absolutely 
dependable Self-Locker. Knurling of the point is so cunningly done as 
to offer no resistance when the screw is tightened up, while as soon as 
vibration tries to rattle it loose, the knurls immediately dig in and keep 
it firmly in place. 

The other features essential in a set screw—great strength and abso- 
lute accuracy—are always present in the ‘Unbrako." 

Specify this Self-Locking "Unbrako'" in your designs, and know that 
the finished product will serve more efficiently. 

Sizes from No. 4 to |!/," diameter. Full range of lengths. 


KNURLED "UNBRAKO" SOCKET HEAD CAP SCREW 


Mechanics prefer these unique screws because the knurling of the 
socket head affords a slip-proof grip for oily fingers—and fingers are 
the handiest of wrenches. The knurls Bes: tore speed production by 
saving time. 

Material, weight and cost are also saved with this screw, since its 
round socket head requires less clearance for application than the 

Knurling of Socket Screws ordinary hex head—hence more compact designs. 
originated with "Unbrako" \ 2 SS Sizes from No. 4 to |!/," diameter. Full range of lengths. 


— Send for the ‘'Unbrako"' Catalog of Socket Screw Products. 


OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 545 


BOSTON DETROIT INDIANAPOLIS CHICAGO ST. LOUIS SAN FRANCISCO 


1o4 Propuct ENGINEERING —— May. 1949 





a ane 


cet 
N vocusnnt® 4 \ 
. 


\ 


FALK »-»- A GOOD NAME 
The Phrase IN INDUSTRY 
Possesses Tangible Values For You! 


The individual sale of a product is incidental. The service which that product 
renders is all-important . . . All-important to the buyer, because the con- 
tinued satisfactory performance of that product confirms his judgment in 
purchasing it . . . All-important to the seller, because the satisfaction ren- 
dered the buyer enables the manufacturer to make sale after sale. 


Falk products have been rendering a satisfactory service to industry for 
over 50 years. It is this satisfactory service that has enabled The Falk 
Corporation to continue, and to progress. It has enabled the buyer to 


depend on Falk claims for its products, and to depend on the performance 
to be secured from those products. 


. 
This is what we imply when we say: "Falk... a Good Name in Industry.” 
That phrase includes the Falk philosophy of doing business, its policies, its 
research, its engineering skills, its production facilities, its service to industry, 
fo its community, and to its employes. All this has given the Falk name a 
tangible value; and this tangible value has been meticulously maintained. 


You who buy Falk products have acclaimed Falk a good name in industry. 
The fact that you were jointly responsible for this good name’ automatically 
provides you with values that would not otherwise be available. 


Therefore we say “Falk... a Good Name in Industry” possesses concrete 
value, and carries the assurance that “it always pays to consult Falk.” 





THE FALK CORPORATION, MILWAUKEE 8 WISCONSIN 


ALWAYS PAYS TO CONSULT FALK ...A GOOD NAME IN INDUSTRY 
NCISCO 


For over fifty years District offices, representatives, 

Precision Manufacturers of or distributors in principal cities. 
O40 

y. | 


Speed Reducers © Motoreducers ¢ Flexible Couplings * Herringbone and Single Helical Gears * Heavy Gear Drives 


Marine and Diesel Engine Gear Drives and Clutches © Steel Castings * Contract Welding and Machine Work 












































THREE S/ycler SPECIALS /or MILLING DIFFUSER PART 





One of the chief objectives in creating these 
three special milling machines was to reduce 
to a minimum the need for costly, time- 
consuming hand finishing operations on an 
aircraft diffuser part. 

First operation uses a vertical, two- 
spindle, end-milling machine to mill a 1%” 
radius on each end of the nine diffuser vanes. 
End mills are installed on eccentrically 
mounted quill housings which rotate through 
nearly 180°. Two-spindle head, motor and 
drive mechanism slide into position hydrau- 
lically, supported by two guide bars. Part 
is clamped on nine-station Geneva index 
table. This machine is essentially a Snyder 
3 v 14 drilling machine with special equip- 
ment. 


20 Years of Successful Co-operation with Leading American Industries 


Second operation uses a vertical, single- 
spindle miller with side milling cutters set 
on an angle to the vertical center line. 
Besides feeding the cutter down, moving the 
entire slide in and out and rotating the 
table at feed rate, it also is necessary to 
keep the cutting edge of the milling cutters 
tangent to the various radii which make 
the contour of the vanes. Therefore it was 
necessary to rotate the spindle housing 
angularly in correspondence to the in-and- 
out movement of the main slide. This oper- 
ation is completed in nine passes. 

Third operation uses a vertical, single- 
spindle end mill in which the housing follows 
the contour of the part by cam action. Part 
is rotated at feed rate through an arc while 
the vertically feeding spindle housing is 
moved in and out through cam action. All 
three actions of the feed mechanism—feed- 
ing cutter up and down, moving in and out 
and rotating the part—are mechanically 
synchronized. 

On the basis of time and money saved, 
these machines are an excellent investment. 
Perhaps there are opportunities for similar 
savings in your present or prospective pro- 
duction program. We invite your inquiries. 
Snyder Tool & Engineering Company, 3400 
E. Lafayette Avenue, Detroit 7, Michigan. 


SNYDER 


DESIGNERS AND © 
BUILDERS OF MACHINERY 
FOR HIGH PRODUCTION 

AT LOW UNIT COST 
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eDIES have: 


The Dies —that is, Mullins Dies on 
Mullins Presses, working on Mullins 
Designs—have what it takes to give you 
mass production costs and deliveries 


Manufacturers of in pressed metal parts and assemblies. 





by Mullins A Mullins Press Engineer is at your 


service to help you make it better. 
DESIGN ENGINEERING SERVICE 


lighter, faster, i ; 
LARGE PRESSED METAL PARTS 5 and lower in cost. 
PORCELAIN ENAMEL PRODUCTS 











Until the last shot is 
fired — buy bonds — 
give blood — salvage 
fots and paper — 
work for Victory. Then 
do your port to... 


Give a Mana Job 
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ONE OF A SERIES Sem 
Bieri... . - showing typical 
POWER DRIVE and 
REMOTE CONTROL 
applications 





FLEXIBLE SHAFT HANDBOOK 
FREE TO ENGINEERS 


This newly published 256-poge handbook gives 
complete informotion and engineering dota on 
both power drive and remote control flexible 
shofts and how to apply them. A copy, free 
to any engineer who complies with this pro- 
vision — make your request on your business 


letterhead and indicate your pesition 


THE S. S. WHYTE IFITE , NDUS TRIAL — 


DEPT. BD 10 EAST 40th ST., NEW YORK 16, N.Y. omen 








FLEXIBLE SHAFTS AIRCRAFT. ACCESSORIES 


MOLDED PLASTICS 
MOLDFD RESISTORS FLEXIBLE SHAFT TOOLS 


One of Americas AAAA Tudustrial Enterprises 
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MILLIONTHS OF AN INCH FOR SALE BY VIN C O 


REG. U.S. PAT. OFF 





VINCO CORPORATION, 8867 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES, NEW YORK, CHICAGO, CLEVELAND 











Semi-Automatic Hydraulic Spline and Gear Grinder « Optical Master Inspection Dividing Head « Involute Checker « Angle Tangent to Radius Dresser 
* Index Plates « Precision Vises « Sine Bars « Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gages « Thread 
Plugs, Rings and Setting Plug Gages « Spur and Helical Master Gears « Munition Gages « Propeller Hub Gages « Built-up and Special Gages « Gear 


Rolling Fixtures « Spline and Index Fixtures « Hydraulic Power, Control, Utilization and Distribution Units « Engineering, Design and Development. 
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BEARING COSTS TOO Tilt ? 


Stnplity, the Loads with 
ROLLWAY 


RIGHT-ANGLE LOADING 


Yes, simplify the load and simplify the 
design . . . and get longer bearing life. It is 


easy with Rollway Bearings because Rollway 
Right-Angle Loading not only gives you the 
higher capacity of solid cylindrical rollers, it 
reduces the unit loads. a because Right- 


A 
‘ 
' 
' 


| 
Angle Loading splits compound loads into the 
two simple components of pure radial and 
pure thrust—each carried on a separate 
bearing assembly. Thrust cannot pile up on 
radial bearings, and vice versa. There are no 
oblique loads, no resultants—just simple forces 
acting at right angles to the roller axes. 
Factors of safety can be lower . . . housings 
simpler and more compact. Maintenance work 
and down-time for maintenance are both 
reduced. ' 


ROLLWAY BEARING COMPANY, INC, 


® 
% 


Let our engineering specialists analyze your problem and 
recommend the types and series best suited to your need. 
No charge or obligation. Just send a drawing or detailed 
design. S.A.E. or American Standard metric dimensions and 
tolerances are available for most applications, assuring 
quick supply and low cost. 


SALES OFFICES: Philadelphia - Boston « Pittsburgh « Youngstown « Cleveland « Detroit « Chicago « St. Paul - Houston « Tulsa - Los Angeles 
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HEY’RE not restricted to fan 
duty, for they have an enclosed 
forced air cooling system. 


You'll find Redmond shaded pole 
Micromotors suitable for applica- 
tions which many other motors of 
comparable pewer can’t handle. 


Composite view of 
Redmond facilities 


q 


MEER Mustang) 
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MICROMOTORS 


If you build heaters, air-condi- 
tioners, ventilators, agitators, 
small pumps, ranges, butter churns 
or similar items that require mo- 
tors up to 1/25th horsepower, get 
in touch with the Redmond Com- 


pany today. Ask about the Type 
“«T’’ Micromotors. 


COMPANY inc. 


OWOSSO, MICHIGAN, U. S. A. 


ls A) )) 


Redmond reactor type 
Speed Controllers are 
available for use with 
Type**T”’ Micromotors. 


| @ 


AC AND DC MICROMOTORS, DYNAMOTORS, CONTROLLERS AND BLOWERS 








MOISTURE CAN’T MAR 


THE SURFACE OR 
TRANSPARENCY 


OF POST WHITE-X 22d Fax TRACING CLOTH 





Add to the glass-like transparency of White-X its 
moisture resistant quality and you have the perfect medium 
for hard pencil drawings. Moisture-proofing smooths out irreg- 


ularities in the cloth due to weaving, eliminates the danger 


of ghosts, presents a uniform tooth that readily takes 6-H 
pencil lines which erase easily but do not smudge. Drawings 
on White-X are brilliant in definition, densely opaque and 
produce prints as sharp as a steel engraving! 


Phone the nearest number or mail te or phone our Chicage office 


Atlanta. . JACK. 2121 
Birmingham . 3-8163 
Boston. LIBERTY 4690 
Buffalo . CLEVE. 0370 
Chicago. . KEY. 7000 
Cincinnati . MAIN 6644 
Cleveland . CHE. 7347 
Columbus . MAIN-3420 
Dayton . ADAMS 9174 
Denver. . . CH. 3677 
Detroit . . RAN. 8483 
Ft. Wayne . ANT'Y 4142 


Detroit - 


The Frederick Post Company 


Drafting Materials, Blue Print Papers and 


Fort Worth . . 3-3244 
Houston . CAPITOL 1233 
Indianapolis MKT. 4466 
Jacksonville . 5-2166 
Kan. City . VICTR. 7881 
Knoxville. . . 3-4944 
Los Angeles. TRI. 8164 


Kindred Sensitized Products 


Memphis. . . 8-6796 
Milwaukee MARQ. 7246 
New Orleans RAY. 0331 
New York . WIS. 7-7678 
Oklahoma City . 3.6306 
Omaha . ATLANTIC 7890 
Philadelphia LOM. 7044 


Pittsburgh . ATL. 3350 
Portland ATWATER 8681 
St. Logis CHESTNUT 6688 
Sait Lake City . 4-7823 
San Francisco DOU. 5975 
Seattle . . MAIN 4022 
Tampa. . . . M-8377 
Tolede . ADAMS 7224 
Tulsa 

Washington NATL. 4063 
Wichita =. . 22-17-22 


Milwaukee CHICAGO Houston . Los Angeles 
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+ at 90008 © ™' 


ED WITH : 
Gilmer engineers solved the problem by installing an 
8-inch Gilmer Hevaloid Belt, 126 inches long. Result: 


a belt that is giving excellent service where other belts 
had failed in hours. 


HOW CAN cocina 
A LIGHT Bet 


Hevaloid Belts are made by a patented process, exclusive with 
Gilmer. The specially prepared cotton weaves are merged with 
Neoprene compound resulting in a homogeneity never before 
attained. The belts are light in weight, smooth and vibrationless 
at high speeds; and they resist heat, oil, stretch and slippage. 


| enue 1 WITH ZERO 


v-BEL 
NISH A : P a3 
cAN YOU FUR H TENSILE STRENGTH, The solution was found in the development of the Gilmer 
HIG 


mH. P. O Wire Cord Belt. The pulling cords consist of fine steel 
AND MAXIMU wires, twisted and cabled, and embedded in a bonding 
medium which keeps cords separated and riding in parallel. 


This construction will be available in any standard Gilmer V-Belt 
for multiple service. It has practically zero stretch and high tensile 
strength, thus increasing h.p. output. 


—_ TIC 
we oct Or 
A 
our CONVEYOR 


A manufacturer of thin tissue paper proposed this prob- 

BELTS ? lem. The paper passes over a series of conveyor belts 

and through a processing machine. Instead of being re- 

Z leased freely, the static-charged paper had a tendency to feed back 
<a into the machine. 

—taBé After some research, 


a“ 


HOW C 
iN 


Gilmer engineers developed a new, static- 
dissipating compound — and the problem was solved. This construc- 
tion can now be furnished in both Gilmer V-Belts and Flat Belts. 





y worK OUT 5 


CAN YO 


E SLIPPAGE This problem applied to a wire-drawing frame which 
DRIVE 


ING? had both vertical and horizontal shafts. Nineteen 
sheaves, with eleven different diameters were required. 

rf Except for the main drive, Gilmer V-Belts were used. 

i P 


Reports of operation show that slippage was eliminated, wire 
breakage reduced, drawing speeds considerably increased. and 
maintenance costs lowered. 

. 3350 

R 8681 

iT 0688 

4-1823 

U. 5975 

IN 4022 

M-8377 

iS 71224 

30168 

iL. 4063 


02-1-22 sce, TEOOY cans, wri : L. H. GILMER COMPANY 
: d spe 


Tacony, Philadelphia 35, Pa. 
les 


DIVISION OF UNITED STATES RUBBER COMPANY 
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PRODUCTION 





OSTER 


SETS 





RECORDS 








.. with the help of OHIO GEARS 


The improved Oster No. 601 
Screw Machine has been setting wholly new 


Rapiduction 


records for continuous operation in war pro- 
duction. As an example, in one plant having 
139 of these machines, a battery of 67 was 
operated 24 hours a day, without any stop- 
page whatever, from Christmas 1943 until 
June 1944. 

Such non-stop performance is a clear indi- 
cation of the ruggedness and stamina Oster 
engineers build into the ‘*601”’. It’s a convinc- 
ing indication too, of the strength, precision 
and durability of the Ohio Gear worm drive 
used to operate the spindle. Through it, ex- 















































tremely heavy forming cuts are possible. 


Two factors influenced Oster engineers in 


their selection: 1, the gears stood up to every 


test; 2, the engineers had had long experience 


Oster machines. 


.with Ohio Gear products and service in other 


Use of Ohio Gear drives in the Oster ‘‘601"’ 
is another example of the part Ohio Gear 


products are playing in the development of 


war and postwar machines. 


*New York 13, N. Y. 
Patron Transmission Co 
129 Grand Street 
New ENGLAND 
George G. Pragst 
P. O. Box 995, Pawtucket, R. 1. 
*Los ANGELES, CALIP. 
J. W. Minder Chain & Gear Co. 
927 Santa Fe Avenue 
GRAND Rapips 8, Micu. 
Slaughter Manufacturing Co. 
3753 Division Ave. S. 
*PITTSBURGH, Pa. 
Standard Machinists Supply Co. 
South 2nd and McKean Street 
Detroit 2, MICH. 
George P. Coulter 
322 Curtiss Building 
*Stocks carried. 


PrRopDUCT 


*MINNEAPOLIS, MINN. 
Industrial Supply Ce. 
1100 Third Ave., South 
BuFFALo 16, N. Y. 
F. E. Allen 
1315, Hertel Ave., Room 9 
*Kansas City, Mo. 
Kansas City Rubber & Belting Co 
712 Delaware Street 
*SAN Francisco, CALIF. 
Adam-Hill Co. 
244-246 Ninth St. 
LoulsviL_e, Ky. 
Alfred Halliday, 330 Starks Bidg 
INDIANAPOLIS 4, IND. 
A. R. Young 
635 N. Pennsylvania St. 
St. Louis, Mo. 
St. Louis Tool Co. 
2319 N. Ninth Street 


THE OHIO GEAR COMPANY 


1325 EAST 179th STREET CLEVELAND 10, OHIO 
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Cutaway section of Fuel 
Line Pressure Detector 
shows rigid, dependable 
construction. 


This new Fuel Line Pressure Detector is the latest aircraft 
adaptation of Cook's patented method of pressure detec- 
tion and switching. This switch will operate from 2 Ib. to 
40 lbs. pressure. At low pressures, it has a differential of 
3” to .4” of mercury. It will withstand a maximum surge 
pressure of 100 Ibs. It can also be adjusted to operate on 
vacuums with a differential of .5” of mercury. The stand- 
ard switch will carry 10 amperes at 125 volts, A.C. The 
overall measurements of the switch without the connector 
are 4” high by 2%” in diameter. The weight of the switch 
is 1% lbs. with housing made of steel. Housing of alumi- 
num is also available, which reduces weight of the switch 


* 5 
es a 


mecect® 


Blue print of Fuel Line 
Pressure Detector shows 
basic design of pressure 
switching. 


mp 


jcar® 


. to 10 ounces. Mounting connector may be had with %” 


pipe fitting or Ae” by 20 aeronautical standard. 

Cook Electric Company manufactures a complete line 
of pressure switches for operation with gas, air, steam or 
hydraulic pressures from extreme sensitivity to extra high 
pressure applications. Among other Cook aircraft switches 
are the Aneroid Switch, the Air Speed Heater Control 
Switch, and the Altitude Manifold Moisture Control 
Switch. If you have a pressure switching problem, let a 
Cook engineer assist you with it. 

Cook field engineers are located in various key cities 
throughout the United States and Canada. 


A Product of the Pressure Switch Division of 





2700 SOUTHPORT AVENUE 
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Hydraulic Equipment Company of Cleveland. 
makers of hydraulic pumps and control devices. 
know and respect the high capacity and small 
space characteristics of R BC CYCLOPS BEAR.- 
INGS. In the installation pictured above, R B C 
BEARINGS play a mosi important part in the 
two HYDRECO pumps which actuate the big 
bulldozer. 


The cut-away picture of the pump clearly 
shows the bearings at each end of the gears. The 


ROLLER BEARING 


EXPERIENCE 


With The Aid of 


AQ q: CYCLOPS 
» BD WS 4 BEARINGS 


comparatively small size of the housing is an 
obvious advantage secured through the use of 
the natural, compact design of R B C CYCLOPS 
BEARINGS. The SAE 52100 steel plus precise 
manufacturing methods are positive assurances 
of long dependable service. 


R B C CYCLOPS BEARINGS may be the solu- 
tion to your designing difficulty. If you have a 
dimensional or endurance problem. please con- 
sult our engineering staff. 


CO. OF AMERICA 


TRENTON, NEW JERSEY 
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FOR YOUR APPLICATIO 


radios 


screw machines 
vending machines 
washing machinés 


refrigerators 
vacuum cleaners 


time clocks 


Y] textile machinery 


LJ 
a 
a 
& 





... because only BRISTO “Multiple-Spline”’ 
keeps going after a hex quits 


Consider the advantages of a socket screw that is 
wrenched by rotary pull instead of expanding push... 
and you'll agree that Bristo ‘‘Multiple-Spline’”’ is ideal for 
hard-to-reach fastening points, for applications exposed 
to vibration, for products to which easy disassembly is a WHY “MULTIPLE-SPLINE” 
must. MEANS 

With the Bristo ‘‘Multiple-Spline’’ Socket Screw the 
socket is geared to the key so that the key pulls the screw TIGHTER 
around without expanding pressure. That’s why you NO EXPANDING PRESSURE; 
can get a turn or two of extra tightness beyond the point 
where a conventional hex rounds out or bursts. A flick 
of the key easily releases the deep-seated grip for quick 
disassembly. 

Bristo ‘““Multiple-Spline’’ Socket Screws are made in 
sizes down to and including No. 4 wire in both cap and 
set screw styles. 


paper mill machinery 
portable electric tools 
postage meters 


printing presses 


pumps 


[_] punches 
Other applications .................... 


{_} oil well machinery 


[_] meters 
C) 
C) 
CJ 
C) 
C) 





THE KEY PULLS 
THE SCREW AROUND 








And where a hex socket screw will do just as well, 
Bristol offers a hex socket screw that is made with the 
same cold-forming methods and precision controls that 
~ were developed for ‘‘Multiple-Spline’’. 

b 


stamping machinery 
Diesel engines 


dynamos 
match machinery 
meat machinery 


hydraulic machines 


instruments 


die cutting and 
electric fans 
electric razors 
electric machinery 
elevators 

machine tools 


generators 


O OOOODOOOOOODG: 


{_] cream separators 
{_] dental equipment 





GET SPECIFIC FACTS ON BRISTO “‘MULTIPLE-SPLINE”’ 





Only the MB has the night socket: 


e LINE 
is an ACE 


ise of 
LOPS 
recise 
rances 


e solu- 
lave a 


Please send me literature describing 


121 Bristol Rd.,Waterbury 91,Conn, 
Bristo “Multiple - Spline’? Socket 
Screws. I’m interested in the follow- 
ing applications. 

adding and computing machines 


addressing machines 
air compressors 
air conditioning apparatus 


aviation engines 


THE BRISTOL COMPANY 
Mill Supply Division 


aviation metal parts 


blowers 
cash registers 


cameras 


e con- 


OOD0DO00000 





jem ia aii 


“MULTIPLE-SPLINE” ‘“‘MULTIPLE-SPLINE EX ad | “MULTIPLE SPLINE” 
CAP SCREWS SET SCREW 5 SET RE s PIPE PLUGS F 
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“HEX” KEYS 
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Offsetting Labor Shorlag 
with CHAIN Drives! 


Any time, under any atmospheric condi- 
tions, either on minute or mighty instal- 
lations, you can depend on Morse Silent 
and Roller Chain to deliver a constantly 
uniform flow of power, because Teeth, 
not Tension, means no slip! Elimination 
of slippage, plus efficient power trans- 
mission assures maximum machine out- 
Typical Silent put, “precise” delivery, and reduction 
Chain Drive of scrap costs. 


Whatever your power transmission prob- 

lem, it will pay you to investigate Morse. 

Morse Silent Chains are delivering up to 

99.4% efficiency with smoothness and 

quietness only Morse Drives can give. Typical Roller 
And with all their advantages, Morse Chain Drive 
Chain Drives cost no more than ordinary 

drives. Get full information. There’s a 

Morse man near you—or write direct to 

Morse, Ithaca or Detroit. 


eeth N.. Trension 


sa? 
, THIS WHEEL 


TURNS EASIER— “2 WAN TRE 
' 





SPROCKETS CHAINS FLEXIBLE COUPLINGS CLUTCHES 


MORSE Ror silent CHAINS 


MORSE CHAIN COMPANY « ITHACA, N.Y. ¢ DETROIT 8, MICH. «© A BORG-WARNER INDUSTRY 
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DIAMOND => 
MULTI-CLAMP 














Individually designed for 
Special Applications 








Single size, smooth 
non-serrated contact 














Double Safety Feature —me- 
chanically held and welde 


ISTRY 











of a thousand Uses... 


Here’s a new clamp that meets the needs of many industries ... a clamp 
that solves scores of problems quickly and economically! 


The new Diamond G MULTI-CLAMP instantly FITS and HOLDS rubber hosing, 
metal pipe, tubing, cables and other equipment in a vise-like grip. No 
wrench, no screw-driver, no disassembling necessary. The patented worm- 
type self-locking screw assures uniform instant adjustment. Each standard 
MULTI-CLAMP covers a wide range of sizes and adjustments. Continuous 
gear-action” solid band prevents leakage or unequal pressure at any point! 
Made of fine carbon steel, rust-proof and cadmium plated, the Diamond G 
N.ULTI-CLAMP meets Army-Navy specifications AN-FF-C 406a. It can be re- 
used many times and is practically indestructible. Mechanically held and 
securely welded...a double safety feature! For special purposes, various 
types of inserts, extra wide bands of metal, plastic or rubber are available. 
See the MULTI-CLAMP in action. Sample on request. One test will convince you 
.. for automotive, hydraulic, pneumatic, electronic 


aviation, electrical or general plant applications. 
GEORGE K. GARRETT CO., INC. 
1421 CHESTNUT STREET, PHILADELPHIA 2, PA. 


S| piAMOND <> PRODUCTS 
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This new McGill Inner Race and 
- Roller Assembly is similar in de- 
sign to our well known Solidend 
Multirol Bearing. The inner race 
and roller assembly is a self-con- 
tained unit . . . the rollers can- 
not drop out. Small radial space 
_ is required, and great load-carry- 
ing capacity is obtained. Typical 
application is the constant mesh 
gears in transmissions. Ask for 
~ Bulletin No. LR-45. 





























MSGILL MANUFACTURING CO., INC., vacparaiso, INDIANA 


MANUFACTURERS Oo F a AND ROLLER BEARINGS 
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WHAT YARDSTICK 
DO YO 
IN SEGE 


The lines of tact are obil 





across the face of the teeth, and the 
pressure is evenly distributed over 
each tooth from 2 to working 
depth line, so there is no tendency 
for the teeth te wear unevenly. 


Diagram showing the number of in- 

~ pam | teeth and the development 

ef teeth in contact. The large num- 

ber of teeth always in mesh assures 
eanguler velocity. 
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On any basis of selection, the 
advantages of Farrel-Sykes continu- 
ous tooth herringbone gears — The 
Gear with a Backbone — merit the 
consideration of designers and engi- 
neers responsible for the correct ap- 
plication of gears and their successful 
operation, 


The backbone, formed by the juncture 
of the two helices without a center 
groove, puts the entire face width to 
work and provides extra strength and 
higher load-carrying capacity in small 
space—a definite advantage for ‘‘de- 
signed-in” gears. 


Precision generation by the- famous 
Farrel-Sykes process makes these 
gears exceptionally quiet and smooth- 
running. The combined characteristics 
of overlap or interlacing of the teeth, 


FARREL-BIRMINGHAM CO., INC. 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, 


Pittsburgh, Akron, Los Angeles, Tulsa, Houston 


ANSONIA, CONN. 


creeping engagement and inclined line 
of pressure, reduce wear and main- 
tain the involute profile and correct 
tooth action throughout a long gear 
life. Opposed helices balance and ab- 
sorb axial thrust within the gear 
member, eliminating harmful thrust 
loads and resultant stresses on other 
parts of the machine. 


These and other features of design 
and manufacture contribute to de- 
pendable performance, continuous 
operating efficiency and maintenance 
economy. 


We shall be glad to have a Farrel 
engineer give you further details of 
the Gear with a Backbone, or send 


you a copy of a descriptive booklet, 
No. 438. No obligation. 


BUFFALO, N. Y. 





























HYDROPRESS | INC. 


ANCHE T.30 INTRA 
HYDRAULIC PRESSES .- ROLLING MILLS 
ee PUMPS - ACCUMULATORS 


oF LEXINGTON AVENUE : NEW YORK 
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For added sales appeal resulting from 
dependable performance... 


MILWAUKEE 


Standard equipment 
on leading makes of: 


Oll FIELD EQUIPMENT 


Drilling rigs © Well pumps ® 
Pipe-line service ® Receiving 
and main-line pumps * Gen- 
erators, 


CONSTRUCTION MACHINERY 


Concrete mixers * Bituminous 
mixers ® Cranes * Draglines 
*® Power shovels © Pumps ® 
Hoists © Rollers © Crushers © 
Scrapers © Saw Rigs ® etc. 


INDUSTRIAL MACHINERY 
Industrial locomotives ® Water 
pumping stations ® Cotton gins 
® Dehydrators ® Cranes © Wafer: 
drilling equipment * Conveyors 
* etc. 


AGRICULTURAL MACHINERY 


Harvesters ® Spray rigs ® Feed 
grinders © Hay balers ® Pea 
vining machinery ® etc. 
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ower your equipment with 


Le Roi ENGINES 


Manufacturers using Le Roi engines to power their equipment enjoy extra 
sales because these engines have established a reputation for operating 
dependability and economy. 


Le Roi engines come from a source that is made to order for your pur- 
pose — a source that concentrates exclusively on the problems of the 
heavy-duty field, and is prepared to adapt components and accessories to 
your own specialized power requirements. They have the weight and 
stamina, even in the smallest sizes, to take the punishment handed out to 
field equipment — without costly breakdowns. 

Ask the operators on the job and they tell you how it pays in depend- 
able performance, economy, and low maintenance cost when you use 
Le Roi power. Our engineers are happy to cooperate with yours in 
adapting components to meet your requirements. Write for further 
information. No obligation. 


- 
Le Roi Company 
1708 S. 68th STREET ° MILWAUKEE 14, WISCONSIN 


Heavy-duty internal combustion engines from 4 to 400 H.P. — 
using gasoline, natural gas, or butane. 














INTERNAL WRENCHING 


HOLO-KROME 
fibro forged SOCKET SCREWS 


When the saving of weight means the saving of material— 




















the design more compact to save valuable space—produc- 


tion time saved to meet the ''dead-line''—look to Holo-Krome 


SOCKET HEAD FIBRO FORGED Socket Screws, the better fastening method. 


CAP SCREW 





. .. Daily production records, in all types of industries, prove 
the efficiency and economy of using these Completely Cold 


=” ae Forged Screws... . It's the Internal Wrenching feature which 
~ | i ermits quick and positive tightening in what is normally, 
~~ f p g p g g y 
~ difficult fastening jobs. . . . Ask your Industrial Distributor 
~ sal 
~ \ fay about them. 


Bele) ti ici) iiemial: 


HOLO - KROME 


re ce YOU CAN SAVE 
WEIGHT — SPACE — ASSEMBLY TIME 








SPECIFY — “HOLO-KROME” 
THE HOLO-KROME SCREW CORP. 


HARTFORD 10, CONN., U. 5S. A. 


FIBRO FORGED SCREWS ARE AN EXCLUSIVE HOLO-KROME PRODUCT 
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Tune in “Everything for the Boys” 
Starring Dick Haymes 
Every Tuesday Night . . . NBC Network 


+ ORAL aA Es ae 


HAT’S what it amounts to when 

our B-29 fortresses pay Hirohito 
a visit. For in these mighty ships are 
vital die cast parts made by Auto- 
Lite in their Die Casting Plant at 
Woodstock, Illinois. 


There are complete facilities, at 
Woodstock, for zinc and aluminum 
die casting, production and preci- 
sion machining, a wide variety of 
finishes and a completely modern 
testing laboratory. Such integration 
of manufacture simplifies your job 
of production, makes more certain 
the meeting of your requirements in 
precise detail. 


For information about how our 
facilities can help solve your prob- 
lem, write 


THE ELECTRIC AUTO-LITE COMPANY 


Die Casting Division 
WOODSTOCK, ILLINOIS 


600 S. Michigan Ave. 723 New Center Bidg. 
CHICAGO 5, ILLINOIS DETROIT 2, MICHIGAN 


Buy War Bonds 


UTO-LITE Die Casting 
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GEROTOR AIR VALVES 














CUP-PACKING SEALS A 

“> 

@ Ore SELF-SEALING ot. 
¢ 
Model 2100 e sé SELF-CLEANING . 
Air Control Valve ~ 
e Do Yot rout or weak ® 


FROM DIRT IN AIR e 










e ste EASY-OPERATING 





5 MODELS 


HAND—FOOT—CAM 
SOLENOID— REMOTE 










Cross Section 


View of Model 2100 





5S Sizes 
Va" - Yq" - V2" - Yay" - 0" 







LOGANSPORT, INDIANA 


GEROTOR MAY CORPORATION ¢ PLANTS—BALTIMORE, MARYLAND ¢ LOGANSPORT, INDIANA 
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Can You Give Us a Tougher 
UPSET Job Than This? 


[heed 


a) is 


Verminal Stud for Signal Bond 
cold forged (Upset) by National. 





&. 
Hammer Man Driving Bond in Rail 
for Lifetime Service. 





Here’s a piece of metal that really takes a beating. It’s the 
terminal stud for Ohio Brass Company’s Hammerhead Signal 





Bond. It must withstand first a severe assembly operation in the 
plant, then a lusty blow on the head when it’s driven into the 
rail, and finally, the constant vibration throughout the lifetime 
of the rail as the trains thunder over it. 





When production needs for this stud could not be met by 
hot forging, Ohio Brass put it up to National Screw. It was a Send for a copy of the 

CAM very difficult part to upset, particularly with the necessity of ‘* Savings” booklet 
procuring perfect grain flow and tempering to prevent diffi- brief diagrammatic 
\OTE stories of time and 
money saved by 


method of upsetting from round wire, solving the problem of **National”’ methods. 


culties in final assembly and reforming. We worked out a 


securing volume while at the same time reducing the cost. 


Few upsetting jobs are as tough as this one, but we cite it to 


"1 show you what unusual things can be done where unusual 
experience, ingenuity and facilities are at your service. 
Have vou seen our “Savings” book- 
let? If not, please write for a copy. 


E NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 


DIANA 
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YOUR “DRIVE and 
CONTROL’ Problems 


Illustrations on this page indicate but a few 
of the many ways in which Standard Models 
of NOPAK Valves and Cylinders have been 
used in the efficient application of Air or Hy- 
draulic Power to machine movements. Machine 
designers, tool engineers and production ex- 
ecutives find that these NOPAK Drives and 
Controls eliminate the need for much special 
design and special production ... in devel- 
oping their own products or in converting 
plant equipment to air or hydraulic operation. 
If you do not have NOPAK Literature on both 
Valves and Cylinders, write for it TODAY. 


GALLAND-HENNING MFG. CO. 


2762 S$. 31st Street ° Milwaukee 7, Wis. 


MN OP. Alte VALVES 








Lic SERVICE 


CUE, yl By 
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Thousands of naval vessels Je 
have new maneuverability : 
and newreliability through 
the Fawick Airflex Clutch. 
Here is real proof of per- 
formance — under battle 
conditions. 


#4 





Now you can equip your heavy duty machines with a clutch 





{ that is proof against troubie. 
The Fawick Airflex Clutch controls torque by air. Actually, 12 Important Advantages 


it gives you air-cushioned power. It absorbs shock and vibra- 


—_— 


, , : , ‘ ' . Simple in desi i 
tion, with a clutch grip as firm, or as light, as the job requires. Staple in design.cod-eperefion 


nN 


: ‘ . Flexible control by air 
This revolutionary new clutch needs no arms, levers or y 





a 


No adjustments or oiling —low 
maintenance 


springs. It requires no adjustments, no lubrication. It corrects 


automatically for misalignment. Maintenance costs are un- 


4. Dampens vibration—absorbs shocks 
usually low. 





The Fawick Airflex Clutch has proved itself in heavy duty 5. Corrects misalignment automatically 
service—for Diesel drives, marine and industrial, presses, 6. Smooth starting—no jerks 
rubber, paper and steel mills, hoists, draglines, cranes and 7. Runs cooler —vuniform pressure 
shovels—wherever the going is tough. 8. Controls torque by air pressure 


Write us for engineering recommendations based on broad 





9. Greater capacity—more compact 


clutch experience. 10. Remote control by air valve 





FAWICK AIRFLEX COMPANY, INC. es See | 
, 9919 Clinton Rd. . Cleveland 11, Ohio 12. Acts as clutch, slip-clutch, brake and 
In Canada, Renold-Coventry Ltd., Montreal, coupling 
Pex Toronto, Vancouver 


In Britain, Crofts Engineers, Ltd., Bradford, England 








Pa 


FAWICK 4///7ex CLUTCH © 
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" A-Q”" (aircraft quality) 
Gears 


Industrial 
Gear 


Speed Reducers 


ROOW 
Raa _! 
MNOx 


VY Yy 
Wy 
ss 


Back in 1859 when Foote Bros. was 
founded, America was on the threshold ot 
a mighty industrial development. At that 
time many foresighted planners looked to 
Foote Bros. for the solutions of their prob- 
lems in mastering power. 

As industry developed, the demand for 
increased speed, greater power and more 
efficient methods of transmitting that power 
grew. And Foote Bros. met these demands. 

Looking forward to new horizons of 
power transmission, by 1940 Foote Bros. 
developed a revolutionary type of gear. 
This gear came closer to theoretical perfec- 
tion than any before achieved. It took the 
exacting demands of laboratory technique 
and translated them into mass production. 


: ¥ | | | 
i ——= -_ x 
mai) 


re cesslienedlisneetienetiametnenetianntimediantiantietientinndtt 


Today these gears are being produced in 
the plants of Foote Bros. by the millions 
and are proving their value in the mighty 
aircraft engines that power so many ot 
our fighting planes. 

In the laboratory of Foote Bros. are other 
developments that promise better power 
transmission to industry after the war. Some 
of these are well on the road to mass pro- 
duction— others are little more than prom- 
ising experiments. 

For your production today —for the equip- 
ment you are planning to manufacture in 
the future—the advanced engineering in 
power transmission developed in the lab- 
oratories of Foote Bros. may offer solutions 
to the problems you face. 


FOOTE BROS. GEAR AND MACHINE CORPORATION, Dept. W 5225 S. Western Blvd.,Chicago 9, IIL ‘ 


GDTE BROS 





“Gaile Power Teadlbilsoton Teaokgh Baton Baars 


Ad GEARS 
+ 2m 


es 4 copy of this informative 
product engineering mor 
val on “A-Q” gears w! 
be sent to you on request. 
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THE MOST COMPLETE LINE IN AMERICA 
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ipa can have more elbow room in your plant with- 
out a foot more floor space. Just multiply the 
space-saving you can make with compact Fafnir Ball © 
Bearings at every point where you’re now using 
space-wasting plain bearings. And, for a bonus, 
you'll get Fafnir’s precision engineering that will 
Save ON maintenance, on power and on materials. 
Incidentally, if you have a real bearing installation 
stumper, put it up to the Fafnir Field Engineer. Back 
of his experienced “on-the-job” service to you is our 
full staff of development engineers. . . . 
Together, they make an unbeatable team. § 

The Fafnir Bearing Co., New Britain, Conn, 








Riveting exterior of motor coach with pneumatic gun. 


You can do your difficult sheet metal fastening easier, quicker 
and better with Cherry Blind Rivets because they are designed 
for tough jobs . . . upset by one workman even in the most diffi- 


cult spots, without the use of a bucking bar. They have generous Chaaae 


tolerances in hole size and material thickness. Blind Rivets — 
‘ 5S are ideal for 
They have a patented pulling head on the stem which allows oi duct work. 


the use of small, lightweight, easy-to-handle riveting guns. They 


will upset in all sheet metals, in many soft and brittle materials, 






. . are tight, strong, 


durable fasteners. 


HOLLOW SELF-PLUGGING 


For a quick look at the many advantages and 
uses of Cherry Blind Rivets, write for Manual 
D-45 and metal demonstration panel, Dept. 
A-106, Cherry Rivet Company, 231 Winston 
Street, Los Angeles 13, California. 





LELLL 


LOS ANGELES, CALIFO 
ey iy 





arene 


tea, COC, 


TO FASTEN 
SHEET METAL 







ans sci ‘ 


= 


ventilator hood 
with 


Cherry Blind Rivets. 


in tubes, ducts, stringers and curved surfaces. us ' 
Cherry Rivets eliminate the disadvantages of sc _ eo 

such fastening devices as solder, self-tapping “s 

ee se 248m , Riveting in tube with G-35 Hand gun. 
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For Heavy Duty... 
Continuous Service 


Continuous Tooth Herringbone Gears are the most efficient type of gears known 
for transmitting heavy loads at high speeds—where the service is continuous 
—where shock and vibration are constantly encountered— where great peripheral 


speeds must be met--where high reduction ratios are necessary in a single gear 





train. Greater strength; increased bearing surface and extra load carrying capac- 
ity result because of the continuous tooth design that allows more teeth in contact 
and a continuity of tooth action. 





Our Sykes gear cutting machines can produce continuous Tooth Herringbone 
Gears up to 60 inches in diameter and 18 inch face of any pitch or material. 
Send for a copy of our Gear Catalog . . 


Hand gun. 


. on your business letterhead, please. 





JED & PENDING 
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Boston Gear Standard ladder chain and sprockets provide an economical means for transmitting mechani- 
cal power ranging from 1/50 to 1/5 horsepower at speeds up to SOO feet per minute and in numerous 
ratios madépossible through a wide selection of sprocket sizes. Then too, many of these chains and 
sprockets are IN STOCK READY FOR YOUR IMMEDIATE USE. Any of the following authorized dis- 
tributors and direct company branches will be pleased to give you complete specifications and prices of 
Boston Gear Standard ladder chain and sprockets. 


AKRON, OHIO 
Manufacturers Rubber & Supply 
Company 
ALBANY, NEW YORK 
Sager-Spuck Supply Co., Inc. 
ALLENTOWN, PENNSYLVANIA 
Wm. H. Taylor & Co., Inc. 
ATLANTA, GEORGIA 
J. M. Tull Metal & Supply Co. 
BALTIMORE, MARYLAND 
Carey Machinery & Supply Co. 
BOSTON, MASSACHUSETTS 
Chandler & Farquhar Co., Inc. 
BRIDGEPORT, CONNECTICUT 
Hawley Hardware Co. 
BROOKLYN, NEW YORK 
H. L. Dickie 
BUFFALO, NEW YORK 
Root, Neal & Co. 
BURLINGTON, NORTHCAROLINA 
Kester Machinery Co. 
CANTON, OHIO 
Manufacturers Rubber & Supply 
Company 
CHARLOTTE, NORTH CAROLINA 
Mathews-Morse Sales Co. 
CHICAGO, ILL _— 
Berry Bearin 
Boston Gear = Inc. (Branch) 
Chicago Pulley & Shafting Co. 
Power — Equipment 
Compan 
CINCINN ATI, OHIO 
Queen City "Supply Co. 
CLEVELAND, OHIO 
Boston Gear Works, Inc. (Branch) 
Mau-Sherwood Supply Co. 


— LAS, TEXAS 
Geo. J. Fix Co. 
DAVENPORT, IOWA 
Standard-Bearings Co. 
DAYTON, OHIO 
Klinger-Dills Co. 
DENVER, COLORADO 
Denver Equipment Co. 
Western Belting & Packing Co. 
DES MOINES, IOWA 
Standard Bearings Co. 
DETROIT, MICHIGAN 
Chas. A. Strelinger Co. 
EVANSVILLE, INDIANA 
Bearings Service Co., Inc. 
HARTFORD, CONNECTICU'I 
Silliter-Holden, Inc. 
HIGH POINT, NORTH CAROLINA 
Kester Machinery Co. 
INDIANAPOLIS, INDIANA 
Indianapolis Belting & Supply Co. 
Vonnegut Hardware Co. 
JACKSONVILLE, FLORIDA 
S. B. Hubbard Co. 
KANSAS CITY, MISSOURI 
Ellfedit Machinery & Supply Co. 
LOS ANGELES, CALIFORNIA 
Andrews Hardware & Metal Co. 
Garrett Supply Co. 
LOUISVILLE, KENTUCKY 
Industrial Equipment Co. 
MEMPHIS, TENNESSEE 
Lewis Supply Co. 
MIAMI, FLORIDA 
Miami Parts & Spring Co. 
MILWAUKEE, WISCONSIN 


Western Iron Stores Co. 


MINNEAPOLIS, — A 
R. C. Duncan 
NASHVILLE, TE NNESSEE 
Keith, Simmons Co., Inc. 
NEWARK, NEW JERSEY 
Squier, Schilling & Skiff 
NEW BRITAIN, — 
Smith & Klebes, In 
— HAVEN, ¢ “ONNEC TICUT 
S. Mersick & Co 
NE Ww ORLEANS, L OU ISIANA 
R. J. Tricon Co 
NEW YORK, o NEW YORK 
Morris Abrams, Inc. 
L. C. Biglow & Co., Inc. 
Boston Gear Works, Inc. = ad 
Bronx Hardware & gy he 
NORTH QUINCY, MASS Main 
Boston Gear Works, Inc. 
er AND, CALIFORNIA 
. W. Marwedel 
PEORIA. ILLINOIS 
Illinois Bearing Co. 
PHILADELPHIA, PENNSYLVANIA 
Boston Gear Works, Inc. (Branch) 
Maddock & Co. 
PITTSBURGH, PENNSYLVANIA 
Somers, Fitler & Todd Co. 
PORTLAND, — 
Woodbury & ¢ 
PROVIDENCE, RHODE 
Machine Parts Corp. 
RICHMOND, VIRGINIA 
Apex Machine Mfg. Co. 
ROCHESTER, NEW YORK 
John M. Forster Co. 
ST. LOUIS, MISSOURI 
Colcord-Wright Machinery & 
Supply Co. 


Office 


ISLAND 


ST. — L, a 
R. C. Duncan Cx 
ar FRANC Isco, Cc ALIFORNIA 
W. Marwedel 
SE AT rLE, ) : asi TON 
Cragin & C 
SIOUX Cc ITY. IOWA 
Standard Bearings Co. 
SOUTH BEND, INDIANA 
Bearings Service Co., Ine. 
SPRINGFIELD, MASSACHUSETTS 
Boston Gear Works, Inc. (Sle Ofc) 
Stacy Supply Co. 
SYRACUSE, NEW YORK 
Syracuse Supply Co. 
TAMPA, FLORIDA 
Lenfestey Supply Co. 
TOLEDO, OHIO 
The Ohio Belting & Transmission 
Company 
TRENTON, NEW JERSEY 
Wiley-Hughes Supply Co. 
UTICA, NEW YORK 
Boston Gear Works, Inc. (Sis Ofc) 
WATERBURY, CONNECTICUT 
White Supply Co. 
WINSTON-SALEM, N. CAROLINA 
Kester Machinery Co. 
WORCESTER, MASSACHUSETTS 
w.M. Steele Co. 


x *«* * 
CANADA, MONTREAL 
Renold Coventry, Ltd. 
CANADA, TORONTO 
Renold Coventry, Ltd. 
CANADA, VANCOUVER 
Renold Coventry, Ltd. 


BOSTON GEAR 
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Reid Products, Division of The Standard 
Products Co., Cleveland, Ohio Marine City, Mich. Plant Plastics Division, St. Clair, Mich. 


At your service 


HE STANDARD PRODUCTS COMPANY is an organization of engineers 

and technicians dedicated to the designing and manufacturing of 

JSETTS t—-2 pi Steechan glass-run window channel, mechanical rubber goods, metal 

onseaies “Hise stampings, thermo plastics, thermo setting plastics, armament, munitions 

and automobile hardware. 

Through years of experience, this company has acquired a wealth of 

sedloainels aig we i a knowledge in the art of creative development and production. Standafd 

Products reputation for efficiency in manufacturing did not just happen, 

, a but is the result of a slow, careful building process, developed by a corps 

(Sis Ofe) of top-flight executives, engineers and loyal workers . . . definite per- 
anni sonalities that are reflected in the products they produce. 

* * * 

The Standard Products’ engineering and planning divisions are at 

your service. Mail all inquiries to The Standard Products Company, 

505 Boulevard Bldg., East Grand Blvd. at W oodward, Detroit 2, Mich. 





ROLINA 
ISETTS 


One of the largest injector presses in the world. 
Plastics Division, St. Clair, Mich. 
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TRABON LUBRICATING SYSTEMS 


and the Many Design and Operating Advantages 





only Trabon can give you! 


@ For years,—on overhead traveling cranes, costly 
steel mill equipment, forging presses, crushers, 
and other machinery of every description, Trabon 
lubrication has been proving its dependability. 
Trabon avoids costly downtime while a man 
crawls around the machine lubricating each bear- 
ing individually,— the breakdown if he misses one 
—the lost time and costs of accidents,— makes 
absolutely certain that every bearing receives just 
the desired amount of lubricant while the machine 
4s in operation. 

The use of a single line of piping, thereby mini- 
mizing installation time and cost—fully enclosed 
feeders having no outside moving parts to corrode 


or get bent, and designed internally so as to posi- 
tively prevent lubricant from passing any bearing 
by, are only a few of the many outstanding features 
only Trabon can give you. 

Completely descriptive bulletins containmg 
engineering data of interest to every works 
manager, designer, operating and maintenance 
superintendent, describing the Trabon Reversing 
System, illustrated above, used when bearings are 
widely spaced,— the Trabon Type ‘“M” systems for 
bearings that are closely clustered,— and Trabon 
Unit Lubricating systems for machine tools, etc., 
furnished gladly. No obligation. Write for the 
Trabon Data Bulletins today! 


TRABON 


ENGINEERING CORPORATION 
1890 Saet 40ch Street + Cleveland, Ohio 
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q E cl B BW 0 0 Ma s 8s “Nature abhors a vacuum,” declared an ancient savanr, 


but he never saw the plans for one of the new super-duper vacuum cleaners, whose 
ease and efficiency of operation will delight the housewives of America after 
victory. Women, manufacturers, and even we of Lapointe must perforce disagree 
with that outmoded saw, in our common search for the perfect vacuum. 


A progressive manufacturer of vacuum cleaners recently 
brought his production problems to Lapointe for a constructive analysis of how great 
a part broaching could profitably play in his postwar production. His was no Buck 
Rogers’ dream — he knew his cleaner would perform the same old chore, over the 
same old rugs — but he wanted it to do this job more efficiently, with less cost to 
the buyer ...and more profit for himself. 

That’s where we came in. For nearly half a century 
Lapointe designed broaches and broaching machines have helped keep our cus- 
tomers’ products well ahead of competition by producing an almost unlimited variety 
of precision parts quicker, cheaper . . . and better! Why not consult us today, to insure 
that your product will also make a “clean sweep” of the postwar market. 








®@ 'F YOU PLAN FOR TOMORROW? + CONSULT LAPOINTE TODAY @ 


= 


we 
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: HP-100 with 50 ton capacity, 
“9 76’ stroke and patented 
1e rapid return speed. Ideally 


suited for mass-production of 
both large and small 
sion parts. 


rN 


MACHINE TOOL COMPANY 


HUDSON. MASSACHUSETTS * U S.A 








Rus 
YORLD'’S OLDEST AND LARGEST MANUFACTURERS OF BROACHES AND BROACHING MACHINES 
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McKAY MACHINE co. likes 


VALVES 


The Quick-As-Wink design incorporates simplicity, trouble-free 


service, and ease of application. 


Consider this bar shear built by McKay Machine Company, 
Youngstown, Ohio. A Quick-As-Wink hand operated valve con- 
trols the hold down and clutch. A Quick-As-Wink foot valvey 
— the feed roll. The designer of the shear has this to ot 


ut Quick-As-Wink valves: 


“They are the best valves for this type of shear. We use them be- 


cause of the simplicity of operation, speed, 
accuracy, and long life.” 


C. B. Hunt & Son manufactures solenoid, 
hydraulic, air, hand, foot, and diaphragm 
operated valves for air, water, or oil ge 
cations up to pressures of 5,000 pounds 
standard and special sizes. 


The Hunt catalog carries complete engineering data. 
Send for a copy. 


¢c.B. HUNT & SON 


Salem, Ohio 


1850 E. Pershing St. 





WHEN YOU NEED PREC! 
SMALL PUMPS 


SION-BUILT 
° + « Speci 
pecify TUTHILL 


For Built-in Equipment... 
..- IT’S MODEL S or SA 


When design calls for building the pump directly into the 
machine, Tuthill Stripped pumps can save space, material 
and money. These internal gear rotary pumps are furnished 
without mounting bracket as Model S, or without housing 
(pumping elements only) as Model SA. Tuthill coolant, 
lubrication, hydraulic and liquid transfer pumps are avail- 
able in these models, including the automatic reversing type. 
Capacities from 1 to 50 g.p.m. Write for Tuthill Stripped 
pump bulletin. 


Army 


rving . 
e se Manne 


e Merchant 


orce 
and industry 





TUTHILL PUMP COMPANY 


939 EAST 95TH STREET @ CHICAGO 19, ILLINOIS 























Why you should order the 


a 3e(k-Ys 


STOP and 
LOCK NUT 


Because: 


It is of one-piece construction 


Pat’d. & Pats. Pend. 


It can be made of any of the conventional nut materials 


Every thread—including locking threads—takes its share of 
the load. 


Its construction is especially advantageous for maximum 
strength and dependability of low and thin nuts 


It accomodates itself to a very wide range of thread 
tolerances. 


It can be used over and over again without losing its ability 
to lock 


It is not affected by temperatures likely to be met within the 
field of Mechanical Engineering 


Being a “stop” nut, it stays locked in any position on a 
threaded member 


Sizes from No. 6 to 1’’ diameter 
Millions in use—write for Bulletin #582 


The famous “Unbrako” Socket Screw 
Products are also made by us. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 545 
Boston @ Detroit @ Indianapolis © Chicago @ St. Louis ® San Francisco 
OVER 40 YEARS IN BUSINESS 











——— 
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WERE a 


TIME-SAVER 


SCORES OF 
DESIGN ENGINEERS 
HAVE WRITTEN FOR! 





LOCKING DEVICE designing is an art in itself — 
that’s why Corbin suggests that busy engineers 
can get more out of their day— and more into the 
finished job by the following ‘one-two-three” 
approach: 


our ‘Industrial Catalog,” 
concise yet complete enough for most appli- 
cations is “top drawer” reference material. 
Contains one hundred illustrated and easy- 
to-read pages. 





tions on a special 
send us a blueprint for study in detail. 


ask a Corbin 

tobe engineer to onl Drawing on our sixty- 

Corbin 15147 Electric Plug Lock. Russell & Stoll three years of experience working with de- 
Company, Inc. makes the Ever-Lok Receptacle 


and Plug. For universal and high cycle connec- sign engineers, he can suggest just the solu- 
tions to portable and semi-portable machines. tion for which you may be searching! 


Cousen coacweEr whdociey oo. 
DIVISION OF AMER hi 
NEW BRITAIN, CONNECTICUT 
i**Safety firss....and last....when Corbinlocked'’ 
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N AIR CYLINDERS = 


provide | 
Fast-Acting, Positive f 
Controlled Power 


...AT Low cost | 





For « PUSHING + PULLING 
e LIFTING - HOLDING 
and other applications 


Standard LOGAN Air Cylinders 

help increase production in indus- 

trial applications of all kinds . . . im- 

portant savings in operation time 

and idle machine time can be ob- 

tained. The constant power with 

follow-up assures positive, uniform 

actuation. Quicker response and 

maximum power without leakage re- 

| sult from the efficient Logan design. 

MODEL MODEL MODEL | Available with cushioning at one or 
ad et “Ae both ends. 

i INEERI DviCE—Write for recom- 

7 Stndard Mounting by gre presen none ge ge correct sania for 


” “ your jobs and most effective methods of 
Ay ~\y J installation. No obligation. 


to 150 p.s.i. 








SAVES 
aurront 
i i i *® MOTION 
Centuries ago, when potential besiegers l ' = . 
lurked in every forest glade, castles | , / = 
i i 912 PAYSON RD FREE catalogs—Write 
prsen — = a nee tocansport | for literature cover- 


assault in the event that the outer works rae 3 ine in which wan 
CHUCKS + CYLINDERS * VALVES - PRESSES + SURE-FLOW COOLANT PUMPS are interested. 
were penetrated. A secondary” point . ——=- ++ -__—_ 
d’appui” or strong point, had to be in 
readiness. Thus each fortress had a 
Donjon—a huge square tower defying 
current methods of attack. Secure as 
Donjons were from without, they were 
weak from within; the summer heat was 
torrid, the winter cold severe, and 
sanitary and living conditions were 
unbearable. Surrender oftentimes was 
the wiser choice. 
In Industry, products must have the 
inherent ability to meet diversified 
operational requirements. MORGANITE 
Carbon Brushes,embodying specialized 
experience of many years, offer this 
wide-scope application suitability. 
Inquiries are invited: write to Morganite 
Brush Co.,Inc., Long Island City 1, N.Y. 

















5—10—18—20—35—50—90 GPM Capacities 
Other Motor Drive Units From '/. to 1050 GPM. 


VIKING-The Pump 
Specially Built For 


LIGHT or HEAVY LIQUIDS 


Far more rotary pumps are built in the 
Viking design than any other. It is the 
approved style. 











oe 


ei ONE Rew e tl a POM Re del. Coa 





ot Tis a ae ey 
atone see ot ar 


“a 
a 


Viking Pumps are specially built for 
handling all types of light or heavy liquids. 
Many capacities to choose from. All give 
jpmnliths, carefree service. 


Mack e See 


- 


For complete information about Viking 


CARBON~-y%.. = BRUSHES 
Pumps widely used in the prod- 


1629 Telesroph Avenve 453 South Spring Street Madison Terminal Building | Vee) uct engineering field, write for 


Ockload 12, California los Angeles 13, California 9 South Clinton Street 


wrt 5838 Tel. - MUtual 3824 Chicago 6, IIlinois 7 | Vs Bulletin 300. It's free and will 
a Tel. - RAndolph_ 3596 i | > ° ar ° 
i oy be sent to you by return mail. 


5 


VIKING Ayap company 
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A HOLD-DOWN 


This nut uses its head. 

An Elastie Stop Nut carries its 
own insurance for a positive 
hold-down fastening — the 
elastic collar built into its head. 


Here’s how this device works: 


The tough but resilient elastic 
collar forms itself to the indi- 
vidual bolt threads, grips them 
so tightly that the nut won't 
loosen up or back off even 
under the severest vibration. 






Forget about cotter. pins, lock- 
washers or any other auxil- 
iaries when you use an Elastic 
Stop Nut. That means no 
chance of leaving off these 
extras as well as saving time 
in assembly and servicing. 


Once on, an Elastic Stop Nut 
stays on. And it can be used 
over and over again without 
losing the grip of its headpiece. 


Result: Economy in produc- 
tion and economy in use. 





Elastic Stop Nuts have been 
successfully used for hold-down 
bolts where security is vital. 
They give a positive fastening 
wherever there is vibration, im- 
pact, shock, stress change. Let 
us send an application engineer 
to discuss the Elastic Stop Nut 
way of avoiding nut failures 
that may be a costly service 
item on your products. 


tela ¢ieme). THE COLLAR 

THE BOLT BY 4 iS ELASTIC 
THE ACTION OF THE NUT CAN 6€ 
THE GRIPPING USEL TIME AND 





 ESNA 


TRADE MARK OF 
ELASTIC STOP NUT CORPORATION OF AMERICA 


Union, New Jersey 
and Lincoln, Neb. 


Sales Office—1060 Broad St., Newark2, N.J. 


ELASTIC STOP NUTS 


Lock fast to make things last 








Through more than 25 years’ continuous 
production, Briggs & Stratton has pioneered 
improved design, engineering advancements, 
and precision manufacture of air-cooled 
gasoline engines. Today, Briggs & Stratton 
4-cycle air-cooled engines are making a vital 
contribution to the war effort through 

an ever-increasing variety of standard and 
special applications. By their dependable 
performance, they are living up to 

their long-established reputation as “the 
world’s finest small air-cooled engines.” 


Everywhere they are setting new 
records that foretell 

greater future 

utility through 

wider uses of 





gasoline powered ap- 
pliances and equipment 
than ever before! 





In your plans for the future, you can profit by the 
long experience which has made this performance 
record of Briggs & Stratton air-cooled engines possi- 
ble — whether you manufacture, sell or use 


gasoline - - powered equipment or appliances. 





Briggs & Stratton Corp., Milwaukee 1, Wis., U.S.A vn | 


SECONDARY OPERATION 
THREADING on AUTOMATIC 
SCREW MACHINE PART 


THIS THREAD “et: ren 
4 Material: 


Was ; 
: 4 Leaded High 
we Hardness: 
D ’ . Rockwell B 60 
£9 3 Rate: 18/min. 
— Remarks: Lower 
THREAD ROLLING DIES 4 end threaded on 
4 ; Reed Cylindri- 
cal-Die Thread 
Roller (upper 
$ i end cut on 
: screw machine). 
SPEED UP ‘ 7/16” hole 
through center, 
s 
your " upported by 


arbor during 
AUTOMATICS > 


rolling. 


If the threading operation is slowing down your auomatic 
screw machines, the logical answer is SECONDARY OPERA- 
TION THREAD ROLLING. Send for free copy of the “RTD 
Thread Rolling Hand Book” on your company letterhead. 


ROLLED THREAD DIE COMPANY 
Thread Rolling Dies and Machines 
237 CHANDLER ST., WORCESTER 2, MASS. 





BEARINGS ENLARGED 3 TIMES 


Miniature Precision Bearings do the job — 
on shafts as small as .040’ diameter. 

For radial or thrust loads. Conventional heavy- 
duty, deep-groove design. Outside diameters: 
5/16” to 1/8 — world’s smallest ball 
bearings. 

Bulletin 44-B shows specifications 
on complete line of Miniature Precision Oe 
Bearings, radial and pivot types. Write 
for your copy, now. 


Minimize with Miniature 


nintatunt 2 Accision BEARINGS ea) 


KEENE, NEW HAMPSHIRE, U-S:-A 
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= WAYS YOUR PLANT CAN GET 
FASTER MATERIAL HANDLING 2 Gz 


Specify new material handling equipment 
on General Pneumatics. 







Change-over old equipment to General's 
Pneumatic Tire-Tube-Wheel Units. 


Because General Pneumatic Tire-Tube-Wheel Units have 
proved the greatest single engineering improvement for 
speeding-up material handling...any new or old equipment 

— without Generals—is obsolete for matching the pace of 

modern production. 








RIGHT NOW you can specify new equipment of many types 
delivered on Generals...also get General’s ready-to-use, 
fully assembled, Pneumatic Wheel Units or casters to 
modernize present equipment. Write Dept. 6 for full 
engineering data. 


EXCLUSIVE FEATURES 
The ONLY quick-demountable Industrial Wheel. 
The ORIGINAL Wide Rim Industrial Tire. 
The STANDARD for Air Corps industrial use. 








Available Now—Full Size Range 


Ready - for-use—factory-assembled, tire-tube- wheel 

units and casters. 2-4-6 and 8-ply tires, 8” to 22” 
o. d. for loads from 180 to 1900 Ibs. per tire. 
Heavy-duty tube, ball or roller bearing wheels, 
also furnished as complete casters. 


THE GENERAL TIRE & 
RUBBER COMPANY 
AKRON, OHIO 


RS das ean a 
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Another DISTINGUISHED Product | 


WHEELED oc0ce & ech 


WITH COMBINA- 
TION TRACTOR OR 
TRAILER HITCH 
AND HORSE POLE 


You’ll Hear 





A Lot More About 
the VERSATILE 


) gE 
Ley) || 


French & Hecht 
ENGINEERING 
meets all 
requirements 
of 
SPEEDS 
LOADS , | 
and VERSATILE? Yes indeed! One-man., | 


SERVICE . ns t the fol- | 
CONDITIONS quick conversion to any oO e 10 | 


lowing: |= 


| 
FLAT PLATFORM ¢ GRAIN | 
BOX « HAY RACK ¢ STAKE 


RACK ¢ LIVE STOCK 
HIGH SPEED? You said it!—and the 
FRENCH & HECHT DISC WHEELS 

with Drop Center Rims 
and Timken Taper Roller 
Bearings permit safe, no- | 
whip highway travel at 
top auto speeds. 








| 7 That's what 


LTITCHENER 
7 | 


7 OPERATIONS 
INSTEAD OF 15 











Wire Forming Saves 











Send Your 
Wheel Problems 
To Us 








WHEELS | FRENCH & HECHT, INC : 
1.———"" . SUBSIDIARY of KELSEY-HAYES WHEEL Co.“ © 
IMPORTANT DAVENPORT, [OWA . 


GE =|“ Wheel Builders Since 1888 





on this Egg-Grader Balance 


Two cutting operations, three forming operations 
and two welding operations! The entire piece com- 
pleted in 1'/, seconds as against 15 operations and 
2 seconds for the former method. 

More—the Titchener piece has only three welded 
joints, as against four soldered and two crimped 
joints on the earlier product. And the Titchener 
piece is entirely machine-made, eliminating 6 hand 
operations required by the competing piece. Cost 
was lowered. Manufacturing and delivery time 
shortened. Serviceability was identical. 


Investigate Titchener 
and See for Yourself 


Possibly Titchener Wire Forming cannot cut 
manufacturing operations 53% in your case, but it 
does hold possibilities of economy and speed defi- 
nitely worth looking into. You can’t be sure until 
you investigate. Titchener’s engineering skill and 
resource . . . Titchener’s die-making, plating and 
manufacturing “‘know how’’. . . plus large stocks 
of dies and raw materials . . . and a large plant 
completely equipped with the most modern ma- 
chinery ... all stand ready to turn out formed wire, 
metal stampings, or formed and welded assemblies 
that will eliminate costly cast, forged or machined 
parts. Just send us a sample, drawing or detailed 
description for a free confidential analysis and 
recommendation. No obligation. 


E. H. TITCHENER & Co. Pez 


) * SNAVY 


Wire Goods Headquarters Since 1886 [L— 


350) Walnut St. Binghamton, N. Y. 
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What's 


hid? 


It’s easier to ask — and answer — this question before putting out 
for bids. Because once the bids are in you may find your choice 
limited. 
You know how difficult it is to write specifications that cover 
every possible contingency. For instance, it may turn out that you 
could use... 
1 Engineering Service to work out functional design and material 
in terms of greater mass production... 
2 Production Facilities to meet unforeseen requirements covering 
- accuracy ... finish ... while keeping delivery 
and cost in line with your needs. 
3 Manufacturing Stability—the sound reputation of a supplier 
that justifies your choice of source for vital parts. 


strength .. 





ae a 











File 4m10 for Product Designers. If you prefer that we send 








| 








P-3 


facilities insure 


your ultimate satisfaction with your pre- 
cision parts. And the bid may not be out of 
line! This bulletin is published in Sweet’s 


you a copy, please request it on your letterhead. 








The 












4 


THE CORBIN SCREW CORPORATION 


American Hardware Corporation, 


NEW BRITAIN 


os 
\ 


Successor 


ONNECTICUT 


See Sweet’s Product Desigu 
Catalog, outline of Corbin 
Products and Facilities 











P- 


Wecedlosve 


4.4 
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Take a handful 
of Corbin Screws 


You'll see clean, saw-cut 
slots or true-shaped Phil- 
lips recesses, well-formed 
heads correctly centered 


over strong, straight 6.41, sicned 
Wood Screw 


shanks; deep, keen 


threads with sharp points. 





You'll 


mean by uniform accu- 


see what we 


racy, which allows only 


the best to get through 
Corbin-Phillips 


Corbin — to you. Wood Screw 


Look to Corbin Screw 
Corporation for your re- 
quirements in Corbin- 
Phillips and Corbin Slot- 
ted Wood Screws, Ma- 
chine Screws, Hardened 
Sheet Metal Screws, Self- 
Tapping Machine Screws, 
Stove Bolts. Also Steel 


Drive Screws, Lag Screws, 





Corbin Slotted 
Sheet Metal Screw 


Cap Screws, Set Screws, 
Hex Semi-Finished Nuts, 
Machine Screw Nuts, Es- 





Corbin-Phillips 
Sheet Metal Screw 


cutcheon Pins and Chain. 
We manufacture Aijir- 


craft Screws and Nuts to 


government specifica- 





LAUAHOEEOTOOTEEHLOTEEU Chg 


tions. 


Corbin Slotted 
Machine Screw 


See your Distributor — 
also complete stocks at a 
Chicago, New York and 
New Britain... and sales 
representatives who can 


“talk shop.” 


Corbin-Phillips 
Machine Screw 


205 







TO OBTAIN 


HO 


Hydraulic or 
Air Operated 


CHUCK 


Use Logan Accessories 
for Complete, Balanced Chucking 


Systems Power operated chucking is an important 
factor in meeting wartime quality and production require- 
ments...and will play an equally vital part when competi- 
tive conditions must again be considered. Your machines 
and the operators can work at maximum efficiency when 
positive, accurate work-holding is obtained by merely mov- 
ing a control valve lever. 


Standard Logan air-operated and _ hydraulic-operated 
chucks offer 5 profitable advantages over manual chucking: 


1. Chucking time reduced to seconds... chuck jaws are opened and 
closed by moving the lever of the conveniently located control valve. 

2. Rejects and spoilage eliminated ... constant, equalized pressure of 
the jaws prevents distortion and compen- ; 
sates for any loosening. ‘ ihins 

3. High accuracy and finish main- 
tained ...compact Logan chuck design 
minimizes overhang, thus increasing rigidity 
and strength of the set-up. 

4. Idle machine time reduced ... oper- 
ator can often handle several machines. 

5. Operator fatigue minimized ... ener- 
gy saved for other important duties. 

Logan chucks are offered in a wide range 
of types and sizes to meet your requirements. 
Standard Logan accessories to make up com- 
plete chucking systems are also available . . . rotating 


Nee eat 

cylinders for air and hydraulic service are shown 4 

below. mia sage SS 
Logan Rotating Cylinders 
These double-acting air and hydraulic cyl- 
inders are designed especially for mounting 
on rotating machine tool spindles. They are 
positive and rapid in action; the simple, sturdy 
construction minimizes maintenance and as- 
sures long service life. 
ROTATING AIR CYLINDERS — Standard models 
available in sizes from 3” to 20” bore, with 
closed center or open center to permit passage 
of a coolant line through the spindle. 
ROTATING HYDRAULIC CYLINDERS — Model HR 
available in 7 standard sizes from 3’ to 14 
bore; Model HV is identical but has integra! 
control valve. 
SPECIAL AIR AND HYDRAULIC CYLINDERS — De- 
signed and built by Logan where other strokes 
and types are required. 


Ask for Engineering Advice and Layouts... 
Logan engineers will gladly recommend the proper equipment for your 


work requirements, and most efficient methods of installa 
tion. Layouts furnished upon request. No obligation. 


t 
a i ly, 


MTCC DME coccnsron | FREE Catalogs...Write 
OANA _____| ing items in the Lo- 

CHUCKS + CYLINDERS + VALVES + PRESSES + SURE FLOW COOLANT PUMPS gan line in which 

= J you are interested. 











advantages! 


READ THE STORY of this advanced 
nut locking principle. - An-cor-lox 
lock nuts (patented) are helping 
many a wartime production, service 
and maintenance job. - Locking 
security; quick, simple installation; 
wide adaptability; An-cor-lox pro- 
vides them all. 

Write for the An-cor-lox bulletin 
—and your An-cor-lox sample. 


Demonstrate for yourself. 


An-cor-Jox 


TRADE*MARK RE 


lock Wola 


An-cor-lox Division 
LAMINATED SHIM COMPANY 
Incorporated 


63 Union Street + Glenbrook, Conn. 1977 
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A FILTER—climinates dirt, dust aad pipe 
n assembly of filter, scale from the air stream, and by its design 


and baffle action prevents oil emulsion and 


regulator and lubricator, less moisture from reaching the tools. 
than a foot long, readily ine REGULATOR — automatically main- 


tains predetermined air pressure to the tool 


stalled right in the air line or cylinder...all the time... for maximum 


smooth-as-silk air tool performance. 


LUBRIC ATOR injects just the right 


amount of oil into the air stream, coating 

° ° " all moving parts with a protective film of 
on air driven tools and cylin- oil. Works only when the tool operates... 
stops corrosion when tool is idle, requires no 
attention from the operator. 


Cut your maintenance costs 


ders with this 3-in-1 unit. 


A size and type for every purpose 
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we ee eR er 


KE 


WN pore are literally billions of Strong- 
hold fasteners —in a broad range of 
sizes and types—IN STOCK FOR IMME- 


A SPECIFIC FASTENER FOR antl apse saan ye 
A SPECIFIC APPLICATION | are not receiving it, drop us a line and we'll 


add your name to our mailing list. 


, For ‘Specials’, use our extensive manu- 
That is where MILFORD has the answer facturing facilities. Send us your descrip- 


when it comes to using semi-tubular, tubu- tions, sketches or blueprints. Quotations, 
lar, split or special rivets—and machine plus technical and engineering dota, 
screws, too. promptly furnished. 


We will gladly call at your invitation eo t= SC Rd) 
° ° ~~ 
and work with your design or produc- 
tion engineers if you will say when. ‘ tt 
, , , NEW, multi-use, multi-drive 
fastener with countless 


The practical applications and adapt- 


ability for all methods of hand 


or power driving. Ask for samples, plus 

technical and engineering data. Learn how 

HEX-SCRU will speed, strengthen and stream- 
line your assemblies. 


RIVET é MACH INE CO. MANUFACTURERS SCREW PRODUCTS 


EASTERN DIVISION — CENTRAL DIVISION 210 W. Hubbard St. Chicago 10, Ill. 


M | LFORD. ae). N. * 7 LY ray we). 10. It’s Faster to Telephone + Call WHITEHALL 4680 
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Hansen couplings are in daily use all over the world 
from the low temperatures of the Arctic to the high of the tropics, 
yet they function smoothly, handling pressure from 2 ounces to 
over 10,000 pounds without leaks. 


Hansen Push-Tite couplings are the easiest to connect and discon- 
nect, automatically turning air on and shutting it off, right at the 
operator's fingertips. To connect, merely push plug into socket, it 
is locked and air is automatically turned ‘on. To disconnect, slide 
sleeve back, plug is released and air is automatically turned off. 


Every working part is protected, consequently, they take the rough 
going which means upkeep is low, and day in and day out 
dependability unusually high. Complete swivel action 
prevents kinking of hose. 


There’s a Hansen coupling made for air, oil, grease, oxygen, 
acetylene and gasoline. 


FREE 
CATALOG 


today! 





Down-to-earth solutions 
for equipment-functioning problems 
.. proved in critical “upstairs” applications! 


To designers and engineers now considering post- 
war projects, the outstanding performance of MOR- 
GANITE carbon components in military use is of 
particular importance. While aircraft parts are repre- 
sentative of but one phase of industry, these do 
stress the multiple inherent advantages responsible 
for their wide specification in vital equipment. 


Seals for de-icing equipment, motor accessories, in- 
struments, propeller assemblies, fuel valves and 
pumps, ventilating and hydraulic systems, booster 
and vacuum pumps, etc., are included in numerous 
MORGANITE applications. 


Offering immunity to sticking, gumming o: warping 
even under drastic temperature fluctuations—and im- 
perviousness under acid, solvent or alkali immersion 
without impairment of self-lubricating properties— 
MORGANITE meter valves, slidés, bearings, seal 
washers and rings are produced with metallized or 
graphited content. Machined or super-finished to 
close tolerances, components can be plated, bonded 
to rubber, or furnished with ‘‘molded-in'' fastenings 
Morganite Brush Co., Inc., long Island City 1, 
New York 


Nisco WROT Fittings are the 
answer to the design enging@aic | 

er. Formed in one step f@m. , eos er 
copper, aluminum or st ' | ot meswenre seme, Milles ene erage "9 ool ond 
tubing ... they are stronc | aS ~ 

in weight, more accurately 


Instrument § bearings of Typicat Self - Lubricating MORGANITE biodes and 


y using vibration-proof and 
proof copper tubing with 
| pper Fittings and 
a complete catalog 
d with the infinite 
variety of NIBCO products that will ig See 
simplify your work. ITE product, including meter on 


ut obligation, together with de 
tails concerning MORGANITE 
ation 


¢] NORTHERN INDIANA BRASS CO. fF ee oa 


ELKHART. INDIANA 


VALVES AND FITTINGS SINEE 1904 
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ERE’S a new Heavy Duty GEARGRIND that grinds gears 
having diameters up to 33”, GG 33-30. 


Among its features* is the new automatic down feed and 
re-set mechanism, for impulse or cyclic operation. This exclu- 
sive GEARGRIND development increases production and 
protects against operator inexperience, while retaining all 
the advantages inherent in Formed Wheel Grinding. 


CONTRACT GRINDING SERVICE 


Now available for re-tooling operations, 
experimental work of production runs. 


CATALOG 
Describes all GEARGRIND Mo- 
chines for the Formed Wheel Grind- 
ing of external and internal geors, 
external and internal involute_ 
splines, stroight splines, racks and 
serrations, as well as special moa- 
chines for special grinding. oper- 


ations. 


RZEPPA Constant Velocity 
UNIVERSAL JOINTS 


Propuct ENGINEERING 


May, 
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*Automatic impulse feed reduces 
grinding time to less than half. 
Total down feed readily adjusted 
over wide range. 

Number and size of cuts infinitely 
variable, and once set is auto- 
matically repeated. No cams or 
retooling required. Cuts may be 
diminished as finish size is ap- 
proached. 


During indexing, head resets and 
feed cycle is repeated on each 
tooth until gear is completed. 
Then machine stops. 

Automatic trim positioning pro- 
vides for trimming wheel after 
predetermined number of teeth 
have been ground. 

Big saving in indexing time by 
fast, fluid motor index, or double 
indexing for use on conventional 
grinding. 

interlocked index safety circuit. 
Electrical control in panel wiring. 


“Light operating” lever and push 
button controls, within easy reach. 





PNEUMATI 


THE NEW 


SK BRAKE 


SMOOTH-OPERATING, EASILY 
ADJUSTABLE, TROUBLE-FREE 


FOR USE WHEREVER QUICK, 
SMOOTH -STOPPING 1s Required 





JLE Pneumatic Disk Brake showing 
simplicity of mounting on any 
double shaft extension motor or 
other rotating machinery 





JLE Pneumatic Disk Broke applied 
to main shaft of Automatic Reeling 
Unit 


IMPLY CONSTRUCTED, the new 
JLE Pneumatic Disk Brake 
is about one-half the size of com- 
parable electrically operated 
disk brakes, yet has a braking 
torque four to eight times 
greater. No lubrication is re- 
quired on the JLE Brake, main- 
tenance costs are practically nil, 
and no adjustment is needed 
during the life of the friction 
disk. Easily mounted on a motor 
or rotating shaft extension, the 
JLE Brake can be controlled 
from any electrical or mechan- 
ical stop motion device and re- 
quires only 140 cu. ft. (or less) 
of free air per operation. The 
brake is made in single, double 
and triple disk sizes, with 100, 
200 and 300 Ib. ft. torques 
respectively. JLE Brakes will 
operate at pressures up to 125 
Ibs. p. s. i. for use on N. E. M. A. 
Brake Frame Motors and on any 
other rotating machinery. 


JLE PNEUMATIC DISK BRAKE WITH JLE 


A compact, high-torque, low- 
cost control unit designed to 
permit instantaneous adjust- 
ment of braking torque from 
any remote position without 
change of brake adjustment. 
Send for complete details and 


specifications to 
41 Church St., Pawtucket, R. I. 


ADJUSTABLE TORQUE CONTROL UNIT 





JLE Pneumatic Brake and Torque 


control unit 


JAMES L. ENTWISTLE CO. 


PAWTUCKET, RHODE ISLAND 


Man 


‘ ° 
Testing Equipment 
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Why ALL 
SWITCH 
BASES 


SHOULD BE MADE OF 


Porcelatn 


Universal porcelain switch bases do not deteri- 
orate under the high temperature of an arc or 
corona, which in many other types of insulator 
materials would cause loosening of contacts 
and connections. Porcelain insulation does not 
carbonize, therefore flash-over and consequent 
dielectric failure is eliminated. Porcelain dissi- 
pates generated heat quickly which in turn 
forces evaporation of moisture which might 
be absorbed in an insignificant amount in the 
porcelain base. Universal engineers invite you 
to submit your insulator problems. 


THE UNIVERSAL cLAY PRODUCTS CO. 


1545 EAST FIRST ST. * SANDUSKY, OHIO 






















ANOTHER 
SPECIAL BY 
PROGRESSIVE 
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@ These illustrations show 
application of Jones drives 
to solve a wide range of in- 
dustrial power transmission 
problems. 
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“te For many years the W. A. Jones Foundry & Machine 
Company has been called upon as a consultant, to help 
solve a great variety of difficult drives involving the use of 
speed reducers, gears and other transmission machinery. In 
many cases these installations have called for the develop- 
ment of special equipment, designed and built to suit the 
specific requirements of the project. 


As a result of these years of experience, involving numerous 
special problems in the mechanical transmission of power, 
the Jones organization has collected a vast amount of tech- 
nical data relating to work in various fields. 


Specific bulletins and catalogs are available on the prod- 
ucts listed below and a general 20 page bulletin “Jones Drives 
for Industry” presents a broad picture of Jones products, 
engineering services and manufacturing facilities. 


W. A. JONES FOUNDRY & MACHINE CO. 
4417 Roosevelt Road, Chicago 24, Illinois 


































EVEN THE ZULUS 


UNDERSTAND THIS LANGUAGE 
JUST ONE NIGG ADJUSTABLE 
STUD FITS ANYTHING 


+ 


Qs, 















ih, \ 


MRT 1. 
| me? ~ DETERMINE geet aat ry 
OTHER srype SIZES OFLE { 


i 


OSTOUSE jai 






From the product designer 
through to final assembly and 
use in the field, the Eby Spring 
Binding Post line offers top 


service based on dependability. 


The spring binding post offers 
unique advantages that can't 


be duplicated: 


1. No screw cap to tighten or 


come loose with vibration. | Nigg Adjustable Studs speak a universal language. 


. Constant, even pressure on They are interchangeable, without modification, in 
| any United-Carr, Shakeproof, Chicago or Right Way 
| installation. You need carry only one Nigg size 
} (instead of 48). The center screw adjusts the cross 
. Easy one-hand feeding of | pin to fit any thickness from .021” to .500” (a range of 

wire into the post. nearly ' inch). Then you lock and unlock the stud in 
the usual way. 


the wire at all times in all 


positions. 


. Corrosion - resistant, long - 


















life springs. 
Simple — universal — 
and approved for use on 
‘AAF and U.S. Navy gir- 
planes and by the C.A.A. 
Write for samples. Eastern 
and Midwest inquiries ad- 
dress United-Carr Fast- 
ener Corp., 35 Ames St. 
Cambridge 42, Mass. Pa- 
cific Coast inquiries to 
Nigg Engineering Com- 
pany, 535 No. 2nd St. 
Covina, Calif. 


. Complete range of sizes, 


stem lengths, and accesso- 





ries for every application. 


Replace with Eby Spring Bind- 
ing Posts—Write today. 










HUGH H. 


EBY 


INCORPORATED 


18 W. CHELTEN AVE. 
PHILADELPHIA 44, PA. 





















ENGINEERING COMPANY 
COVINA, CALIFORNIA 
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“THEY FOUND THE 


Right Comino 


FOR A COMBINE” 
0 STRENGTH, ACCURACY—these are the two basic re- 


quirements for a combine-drive. Strength to stand up un- 
der heavy loads and resist the dust, heat, rain and mud of 
farm service... accuracy to properly time and co-ordinate 
the various intricate functions of the combine. Machine 
designers found the right combination for both in one 
drive ... Baldwin-Rex Roller chain belts. 














© THERE’S NO SLIPPING, no wasted 


power ... with Baldwin-Rex on the job. 
Every mechanical operation of the com- 
bine is accurately timed to mesh per- 
fectly with each successive step. Shocks 
of traveling over rough ground are not 
passed on to the transmission or other 
machine parts for these chain belts are 
highly shock absorbent. Baldwin-Rex is 
a positive drive that’s positively right for 
all types of power transmission, timing 
and conveying functions. 





yuage. 
on, in 
t Way 
gJ size 
} CFOSS 
nge of 
stud in 


sal — 


use on 1 @) HERE'S WHERE THEY WORK. This drive de- 





at i, al sign arrangement of the combine shows how 
C.A.A. Baldwin-Rex transmits power from the engine, 
Eastern drives the straw rack, the feeder, the feed beater, 
ries ad- the shaker and fan. The smooth, quiet operation, 
. Fast: simplicity of installation and adjustment, com- 
son th. pactness and low maintenance of these chains 
oe, te make them the most efficient means of transmit- 
in ting power and timing operations 

5 Com- 

nd St. 





For catalogs on Baldwin-Rex Roller chain belts or com- 
petent information on your specific drive problems, write 
to BALDWIN-DUCKWORTH Division of CHAIN BELT 
COMPANY, 321 Plainfield Street, Springfield 2, Mass. 





PANY 
RNIA 


y. 1945 


"REX ROLLER CHAIN BELTS 


Boldwin-Duckworth Division, Springfield 2, Massachusetts . Rex Chain Belt and Transmission Division, Rex Conveyor and Process Equipment Division, Milwaukee 4. Wisconsin 
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PACK UP 


your troubles 






Are you spending time and labor, losing 
productive hours, running up maintenance 
costs because of frequent need for repack- 
ing? Some operations require repacking 
service every few months, some need re- 
packing every few weeks. That is, with 
ordinary packing. 

Next time, try RODPAK, the patented, 
non-friction, floating seal, long-lasting, 
moderate cost, highly efficient metallic 
packing. It’s sensationally superior in oper- 
ation and in durability. Guaranteed for one 








year, its average service life is much longer. 
RODPAK metallic packing is made to 
order, to fit your specifications. RODPAK 
is installed easily and speedily; swift to fit; 


slow to wear. 


$O...TO”PACK UP YOUR TROUBLES” 


fy RODPAK 
hd METALLIC PACKING 


for rods, shafts, inside & 
outside packed plungers 


RODPAK MANUFACTURING CO. 
1315 Natoma Street « San Francisco 3, California 
, REPRESENTATIVES 




























MACHINERY SUPPLIES COMPANY, 501 Madison Avenve, New York 22, N.Y. 
RALPH E. MANNS CO., 1024 E. Anaheim Blvd., P.O. Box 277, Wilmington, Calif. 
W. H. ROBER, 1016 Ist Avenue, South, Seattle 4, Washington 
STRIEBY & BARTON, Ltd., 92% E. Third Street, Los Angeles 13, California 
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Helping You ptchieue 
SIMPLE DESIGN 









This 


| FREE BOOK 


\may solve your problem 
‘\ when you must: 

i) 

‘ii 


» | 
‘ee 


® Eliminate mitre 
gears! 


i 














® Eliminate universal 
joints! 





ee gears! 





co. saves 







® Connect related | 
motions! 








® Transmit power around obstacles! 


TO FLEXIBLE 


SHAFTING 


is the answer! 


Simple design! That factor will be in- 
creasingly important in the postwar world 
. .. because it is so basic in vital competi- 
tive factors such as low cost... eco- 
nomical operation ... reliability ... 
streamlined appearance. 

The future of many industries will be 
determined on the drawing boards of its 
designers. And designers are profiting 
from the astonishing new applications of 
the principle of Flexible Shafting brought 
about by wartime demands for reliability, 
more direct operation and ease of service. 
As the pioneer of Flexible Shafting, Stow 
has invaluable experience available to you. 
The booklet will bring you reference data 
for your file. 


\ ASK FOR IT TODAY! 
TO) MANUFACTURING CO. 
















































426 State $t., Binghamton, N. Y. 


" REMOTE CONTROL 

Another problem 
frequently impeding 
simple industrial de- 
sign is remote con- 
trol. An example is 
the operation of 
hard - to - get - at 
valves. For this pur- 
pose STOW Flexible 
Shoft has proved its 
worth on hundreds 
of unique wartime 
jobs! 


eeane 






































a 
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DESIGNS ARE 
COMPLETED 





HERMOSTAT ASSEMBLIES... small ones... 

large ones ...assemblies built to use in sub- 
zero temperatures . . . units designed to operate 
when the thermometer reads in three figures...all 
time-tested by hard use on actual installations 
... all ready to be incorporated bodily into new 
equipment design. 


For the engineer designing equipment where 
temperature control is a factor, Fulton Sylphon 
Thermostat Assemblies are a wise choice. Their 
flexibility of design adapts them to practically 
any type of equipment, and their simple, compact 


-e-just draw them 
info your plans 


ruggedness is assurance of long, service-free 
operation. 

Fulton Sylphon Thermostat Assemblies are 
completely self-contained and self-powered.They 
convert temperature changes into mechanical 
movement to control switches, regulate valves, 
move shutters and dampers or whatever the job 
is. No outside power is required. 

Why not send for Bulletin JP-130 and learn 
more about these dependable units . . . or write 
for detailed information specifically pertinent to 
the problem at hand. 


WOOO 


Propuct ENGINEERING — May. 1945 





ositive Control 
for descending loads 


HYDROTARDER 


The HYDROTARDER principle of retarding speed by absorbing 
power through fluid friction has been proved by 15 yeors in 
oil well drilling service, where hundreds have been sold . . . 
more than 5 years in numerous other applications. 


Automatically it retards and controls the speed of any descend- 
ing load. It relieves mechanical brakes of this necessity, prac- 
tically eliminating replacement costs and saving enough on main- 
tenance to pay for the 
Hydrotarder. Smoother 
descent without shocks 


and jars prolongs the life 
of wire lines and other 
equipment. It immeasur- 
ably increases the safety 
of descending loads. 


Wherever there is a need 
for brakes on descending 
loads, there is an ap- 
plication for HYDROTAR- 
DER. Some typical appli- 
cations are shown oppo- 
site . . . why not write 
vs your braking problems 
. Now? 


TYPICAL 
APPLICATIONs. 


5 ynomometers 

ngine Expansio 
Decelleration a 
— Conveyor -Brokes 
7 Ovity Monitor Brakes 
"gine Loading Brokes 
a rantapln Brokes 
ropeller Testing Brokes 
Otor Vehicle Brakes 


Many times, better spring 
performance is directly 
traceable to care in selection 
of material— based on con- 
ditions under which your 
mechanism operates. Ray- 
mond engineers have made 
a careful study of the char- 
acteristics of various types 
of spring materials and their 
suitability for corrosion re- 
sistance, atmospheric 
changes or electrical con- 
ductivity. 


Ask Raymond to recommend 
the right material, the next 
time you need springs. 


SPRING 
MATERIALS 


K Monel 

Aluminum 

Hard Drawn 
Copper 

Thermostat Metal 

Molybdenum 

Nitralloy 

Tungsten 

Zinc Strip 

Silico Manganese 

Z Nickel 

Beryllium Copper 

Everdur 

Nichrome or 
Chromel 

Inconel 

Brass 

Ph. Bronze 

Stainless 


af W tun © bt Bp 


Write us your braking problem, addressing: 
THE PARKERSBURG RIG & REEL COMPANY 


Department P 
Parkersburg, W. Va. 


PARKERSBURG 


Manufacturers of Quality Products Since 1897 
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Have you looked into this saving 


im MSSLMUHL) ha 





OF COURSE a skilled mechanic can machine 
solid brass to the uniform gauge of a Laminum 
shim... fitting machine parts to the same critical 
precision. 

But when you can simply peel .002 or .003-inch 
laminations from the solidly bonded Laminum 
shim, will your costs stand the time for machining ? 

Write for the Laminum application photo chart illus- 
trating scores of uses...from aircraft to diesels. Laminum 


shims are cut to your specifications. Shim materials for 
maintenance use are sold through industrial distributors, 


Laminated Shim Company, Incorporated 
63 Union Street . Glenbrook, Connecticut 
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It costs you LESS to 
pay alittle more for 


SILLCOCKS-MILLER 























YOUR QUALITY SOURCE FOR 
DESIGN, DEVELOPMENT AND 
CLOSE-TOLERANCE PRODUCTION 


If your plastic parts or products call for 
fabrication to extremely close tolerances, look 
to Sillcocks-Miller specialists . . . pioneers of 
precision-made plastics. 


Recognized everywhere for high quality fab- 
rication, The Sillcocks-Miller Company offers 
ou a combination of long experience, know- 
ico and outstanding facilities, to help you in 
the design, development and production of 
your plastic parts requirements. 


You may pay a little more for Sillcocks- 
Miller quality, but it costs you less in the long 
run — performance, satisfaction and savings 
considered. 


Write for free booklet presenting a 4-point 
service to help designers and manufacturers. 


THE SILLCOCKS-MILLER COMPANY 


Office & Factory: 10 W PARKER AVE. MAPLEWOOD, N. J. 


Mailing Address: SOUTH ORANGE, N. J 


IT COSTS YOU LESS TO PAY A LITTLE MORE 
FOR SILLCOCKS-MILLER QUALITY 
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IN WORLDS LARGEST 
PLANT ROPER PUMPS 
LUBRICATE CLARK 
““ANGLE”’ COMPRESSORS 


In this huge plant where 100,000 tons of Butadiene x 
is produced annually . .. approximately one-seventh 

of the nation’s requirements .. . Roper Pumps are 
functioning efficiently as integral parts of the giant ¢ 
compressors. 


JOB FACTS 


Roper Rotary Pumps, used on all Clark Engine Compres- 


sors, supply positive ptessure lubrication to all bearings 





and a spray of oil to piston domes, which cools piston 
metal and eliminates ring sticking. For various Clark 
Units, the Ropers are supplied in 40, 50, 75, and 100 
G.P.M. sizes, and operate at pressures of 50 Ibs. P.S.1. 
Pumps operate at a rated speed of 300 R.P.M. This Roper 
equipped pressure lubricating system greatly increases the 
load bearing capacity of bearings and decidedly reduces 


maintenance costs. 


Ropers are Engineered to Fit 
Individualized Requirements 


13 Sizes... 3 Series ;;. Standard Drives 
and Mountings to fit every job. 









Ask For Bulletin No. 5-47 






CORPORATION : 
ROCKFORD, TLEINOTS 3 
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TWIN-FAST’s Centered Point, Sharp Threads and 
Balanced Construction Prevent Cant— 
Save Assemblies! 


The sharp centered point of Twin-Fast Screws is a ‘safe 
starter" —bites into the wood at first pressure and goes 
the full way in, at twice the speed! Avoids ‘‘crawling’’ 
which may occur when using the ordinary screw with its 
eccentric gimlet point. Each Twin-Fast thread is opposed by 
the parallel twin thread (rather than a groove), providing 
balanced construction for straight driving. These are some 
of Twin-Fast’s features which safeguard against cant, in- 
accurate seating of head or misalignment. 


Twin-Fast Screws cost no more and provide extra dividends 
in time conserved, trouble avoided and assemblies saved. 
Test these wood screws in your own plant. Samples sent 
on request. 

Other Twin-Fast Features 


Twin, parallel threads pro- 
vide twice the thread pitch of 
ordinary screws. Driving time 
and costs are cut in half! 


Cylindrical construction (not 
tapered) increases thread area 
for tighter seating, greater hold- 
ing power. Often, fewer and 


shorter screws may be used. 





Relieved shank diameter 


prevents stresses which might shoal o¢ heuse with sound, 


cause immediate or eventual gt or oval heads—stand- 
splitting or fissures. ard sizes and thread count. 


Twin-Fast Screws come in 


For Faster Production—Sounder Construction — 


7 <2 TWINZe0r 


Reg. U. 8, 
piston 


Clark | , TWIN THREAD WOOD SCREWS 


; Patents 2,314,390; 2,314,391. Other pats. pending. 
d 100 ’ r 3 f 4 -~ - : 

P.S.1 : eee , eS 

Roper ; 








ses the 


reduces 


THE BLAKE & JOHNSON COMPANY wancaltten’se 


VILLE, CONNECTICUT 
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«ACME QUALITY GIVES YOU 


EASIER MACHINING 
SUPERIOR PERFORMANCE! 




















Accurate in dimension — proved in 
quality — Acme Permanent Mold Alu- 
minum Castings are easier to machine, 
| reduce the percentage of rejections, save 
finishing costs on every part. And even 
under the exceptional strain of wartime 
service, parts machined from Acme 
castings have established a record of 


superior performance. 


For faster, sounder, lower-cost produc- 
tion, look into the advantages of Acme 
Permanent Mold Aluminum Castings 
today. Acme engineers will be glad to 


submit recommendations. 


NEW ACME BOOK TELLS THE STORY 


te 


et 


ae 


Send for new 44-page, fully illustrated book, 


. a 
Ue SeA UTO M ATI Cc showing how Acme is organized and 


? , 1 ete equipped to supply your castings needs and 
G0 RoPpyo Reawg IO "NER 












to render complete service to the metal- 


working industry. 





- May, 1945 
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FLEX-O-TUBES Help B-279’s 


DELIVER BOMBS TO TOKYO 


The big superfortresses carry Flex-O-Tube hose assemblies in 
air pressure lines, oil lines, fuel lines and hydraulic lines. These 
ships can travel faster, higher and farther than any other heavy 


bomber in the world. Flex-O-Tubes are trustworthy. 





Sy, 
%, 


LAFAYETTE at 14th AVE., 


* DETROIT 16, MICHIGAN 

4 Ts) € oJ uu e Offices: CHICAGO - FORT WORTH 
% LOS ANGELES - NEW YORK 
$ SEATTLE - TORONTO, ONT. 


ia 
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REX-TUBE 
Gh w 
op choice for tough jobs! 


@ Put REX-TUBE type RT-15 
on your tough, hard-to-handle 
connection problems. Then 
watch what happens when this 
rugged, high-quality flexible 
metal hose takes charge of the 
heavy-duty assignments! You 
can forget all about frequent 
replacements—costly delays. 
For RT-15 is famous for its 
ability to take punishment; to 
keep right on outperforming 


and outlasting many other {| oa, 

types of hose under the rough- ‘4 

est usage you can give it. a a 

There are ample reasons why y S S b 

production men choose REX- r oo CA TER WH E E L S 

TUBE type RT-15 when it Er. ae 

comes to taking hard knocks. ee Darnell Double Ball-Bearing Casters 

Illustrated below are just a few “ee d E-7-Rell wheel d fl 

of RT-15’s many outstanding 4 a an a 0 wheels reduce oor wear 

features. Write us today and to a minimum, lengthen the life of 

tia siate 7 equipment and increase the efficiency 
of employees—Write for 192 page 
Darnell Caster and Wheel Manual. 


A SAVING AT EVERY TURN 


DARNELL CORP. LTD. 
Sen ae ) LONG BEACH 4, CALIFORNIA 
REX-TUBE (RT-15)—is eidely used for han- ee Hi S, 60 WALKER 5 NEW YORK 13, N_Y. 


_dling steam at low and moderate pres- ‘_~ 

sures, for unloading and loading tankers “ Kiom, MG a) Bf), | CHICAGO 6, ILL. 
and barges, steaming out tank cars, and f 
~ other “hot” proéess jobs. 


REX-TUBE—is part of the big, complete 
C.M.H. family of Flexible Metal Hose. RT-15 
Tr elalb stelal-M i'd ol -Mnla) the REX TUBE line. There 
are other REX-TUBE types, in various sizes, 
with soldered or packed-on couplings, to 


AME oldelailaelibamelah male litiaiel Ma-teltlia-tiil 131 o 


Flexible Metal Hose for Every Industrial Use 


MAYWOOD, ILLINOIS 


rete: ered ont tn, 
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CHICAGO METAL HOSE Conronation | 
WhHEEESE | 





¥ 


enna ai dpsmmpahietian ncaa incameaieses astm ene ina tetaa taciacedaatiies acer ee 


. . . 2 oe < 
: Bets Reise ; PR Se x 


S ROH-! Long Island City 1, N. Y. 


Canadian Representatives: Prerico Progress & Engineering Corp., Lid., 72-74 Stafford St., Toronte 
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PARTS 


PRECISION 





THE SHAPE OF THINGS TO COME 


.. « Pieces that will play a part in the peace 


There will be a new way of doing things in this post-war 
world of ours. New equipment has been developed that 
may change our way of life. And new manufacturing 
standards will call for faster, more economical production. 

Thru years of producing for war, Ace has learned to 
meet these new standards. Here you will find the advan- 
tages of a single responsibility combined with the freedom 
to use ingenious methods. Here you will find modern 
equipment and managerial enthusiasm that is vital to 
fast, accurate work. 

Whether you are thinking in terms of post-war produc- 
tion, or in terms of present capacity, it will pay you to 
check with Ace for small parts or assemblies involving 
stamping, machining, heat-treating, or grinding. Send 
blueprint, sketch, or samples for quotation. 





STAMPING CAPACITY OPEN 


Ace has developed the knack of combining close 
tolerances with the economies and speed that go 
with stamping operations. We are prepared to 
engineer the tooling, and make the tools and dies in 
our own tool room. And we are equipped to spot- 
weld sub-assemblies and to assemble intricate radio 
and machine parts. 














ACE MANUFACTURING CORPORATION 


for Precision Parts 


\ a 





1245 E. ERIE AVE., PHILADELPHIA 24, PA. 
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7Thia NEW 











toTYour 


PARTS PRODUCTION PROBLEMS 


Federal Screw Works are full-time special- 
ists in the manufacture of screw machine 
products and cold-forged parts to cus- 
tomers’ specifications. Our production 
facilities are complete and unexcelled— 
our experience dates back to 1919—and 
our ability is indicated by six-times award 


of the Army-Navy "E”. 


If screw machine products or cold-forged 
components are a part of your production 
picture, write for a free copy of "Focus 
on FEDERAL SCREW" (on your company 
letterhead, please). You'll be interested 
—for this book shows at a glance just 
what we're doing for others, and what 


we're equipped to do for you. 


. 2a; 
Ss 
ee 
\ 


eee SCREW WORKS 
\ DETROIT AND © ” : 
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Do You Build Bulldozers, 
| Locomotives or PT Boats? 




































THESE TYPICAL APPLICATIONS AIR STARTING LINES for locomotive diesels, involving 
MAY SUGGEST WHERE YOU, TOO pressures of 250 p.s.i., made of 2” LD. bronze seamless 

: . tubing with bronze braid. Heavy duty steel flanges are 
CAN PROFITABLY EMPLOY Tobin Bronze welded. » 





FLEXIBLE METAL HOSE AND TUBING 


AR Pebbb bb ph 
Seeeeen ELAYVAY 
APAAARRO AGAR \ | 


} }} 
' hebhbbbhy 


\1 \\\\\Yyvyyy @ 
\\) bedded didn 2 





HIGH-PRESSURE GREASE LINES for lubricating clutch re- 
lease bearings on bulldozers and tractors, made of 3/16” 
I.D. TYPE M.P. steel hose, steel braid covered. Brass fit- 








al- tings are soldered on. 
ne DIESEL EXHAUSTS absorb vibration, compensate for expan- 
sion and contraction. Made of 4” I.D. corrugated steel hose 
us- with welded flanges. 
ion 
i— Gas, steam, liquid air, or grease connections 
and which are constantly subjected to movement or 
vibration can cause endless grief. To make sure of 
ard top performance right from the start, use Ameri- 
can Flexible Metal Hose or Seamless Flexible Tub- 
ing for all such connections. 
ged “American; available in a wide range of sizes 
tion and types of construction, successfully meets al- 
—_ most any service requirement involving high 
temperatures, pressures, or severe abrasive or 
pany chemical action. 
sted Bulletin No. SS-50, containing much useful in- 
just formation for manufacturers, engineers and ma- 
chine designers, is yours for the asking. Write for WATER COOLED EXHAUSTS for PT boats also serve as vi- 
what it today. bration dampers to prevent line breakage. Made of 3” an- 
: nular bronze seamless tubing with male fittings Tobin 
Bronze welded. 5203 


Keep faith with 


your fighters and An pA e 
yourself! ... = 
Buy War Bonds for keeps CELL 


a 
AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY « General Offices: Waterbury 88, Conn. 
Subsicliary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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GREAT SCOTT! MISS DINGLE 


“We can’t go on this way any longer! 
We've got to get more efficient production!” 


} It’s not too early to start planning 
| for more production at less cost. It 
will be too late to get the jumpon @ 
a highly competitive market if your 
machines are outmoded by today's 


highly efficient equipment. 


The prime duty of management is 
to see to it that machinery and 


equipment is operating at lowest 





possible costs; to junk obsolete 


equipment that has seen better days. 


For three generations Fenn has been de signing, developing and building 
machines to reduce production costs — all kinds, from printing presses 


tO paper cup machines; as well as Tools, Dies, Jigs, and Fixtures. 


Fenn Engineers can help you when you decide to do something about 


better machines for more efficient production. 




















Fast assembly 
with hydraulic power... 



















® TOOLS 

@ FIXTURES 

@ MACHINE 
PARTS If 

@ SPUR GEARS 

@ INTERNAL 

GEARS 

@ GUN PARTS 

@ AIRCRAFT 
PARTS 

@ SUB-ASSEMBLIES 

@ QUICK ACTION 
VISES 


This example of special machinery developed to simplify as- 
sembly operations makes full use of hydraulic power by 
means of Hannifin Standard Cylinders. This machine de- 
signed by Rehnberg-Jacobsen of Rockford is one of three 
used in a munitions production line. A threaded member is 
screwed down tightly into a housing; two parts are then 
staked together to hold against vibration. Three of these 
machines provide work capacity previously requiring 14 opera- 
tors using hand tools. 





Hannifin hydraulic cylinders provide smooth, easily con- 
trolled power for these operations. Precision cylinder con- 
struction, with bored and honed cylinder bodies, means | 
maximum use of hydraulic power, plus long dependable | 
working life. Hannifin hydraulic cylinders with no-tie-rod 




















design mean easy application and simplest piping. Write for | @ SPECIAL : 

Bulletin 35 with complete data on hydraulic cylinders. | MACHINERY = 

Hannifin Manufacturing Company, 621-631 South Kolmar gE 
Avenue, Chicago 24, Illinois. 

THE FENN MANUFACTURING CO. ; 

@77 @ HARTFORD, CONNECTICUT in: 

ap; 

Special Machinery For Efficient Production bec 

d 

CYLINDER ma eee OB): 

CYLINDERS : ne 
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" 5) 
lf temperatures, either extremely low or exceptionally 
.RS high, must be considered in your requirements for pli- 


able parts, Sirvene chemical engineers can help you. 

Here is a typical case: The hydraulic accumulator dia- 

TS ragm is a most important part in an airplane. It is 
ential to the system which operates the bomb bay 
rs, the wing flaps and other vital hydraulic devices. 
Maintaining a balance between the air and fluid pres- 


:MBLIES ures in the system, it is the key to smooth operation. 
CTION The diaphragm must remain flexible at temperatures 
as low as —65°F and give dependable service even 
at 180 degrees of heat. Specifications require that 
NERY this diaphragm must be as perfect as human in.- . 
genuity can make it. 
o SINCE 1878 
co. The Chicago Rawhide Manufacturing Co. has specialized 
in the manufacture of Sirvis leather products for mechanical 
application. In 1929, Chicago Rawhide chemical engineers 
duction began a program of research, study and experimentation to 
develop elastomers which would operate efficiently under 
a G exceptional conditions. Sirvene was the result, and com- 
mercial production was begun in 1935. Sirvene was then, 





and has continued to be, the leader in its specialized field. 
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AT -65° OR AT 180°F 





















we Dypereidl Mee 


Sirvene engineers met this challenge by developing + 
a special formula, using pure, oil resisting elastomers; 
by production methods seldom found outside a well 
equipped laboratory; by constant tests to maintain 
strict and precise uniformity; and by two-fold final in- 
spection which eliminated any diaphragm that showed 
the most minute flaws. . . yet, all this care represented 
no departure from the usual Sirvene methods. It is 
typical 9 Sirvene and it is your guarantee of satisfac- 
tory performance under toughest conditions. 


SIRVENE 


THE SCIENTIFIC COMPOUNDED ELASTOMER 





A Product of the Synthetic Rubber Division 


CHICAGO RAWHIDE MANUFACTURING CO. 


1305 Elston Avenue oe I Illinois 
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edo] Meoy-\. meltile: 4h aa-) 48 eng THE 
L-R COUPLING fot yout Achvice/ 


QUICK - FINDING Se- 
lector Charts come 
without charge, leading 
your finger right to 
couplings you need. 
(see below). No tedious 
figuring. Weights, full 
data and prices at 
hand. 











we? 
we 






































All couplings are not 
alike. Here you will find 
why L-R Couplings most 
efficiently correct for mis- 
alignment, take up shock 
and surge, eliminate in- 
ternal friction, operate 
with freedom from noise, and insure full power 
flow. Non-Lubricated. 





FLEXIBILITY... 


in meeting your problem 





Does a special part for the product 


you make present a problem in de- e * FLEXI a LE 
sign — in materials — in costs? Call 

P our consultant service for help — B C 0 U P L I N G S 
no obligation to you. Our engineer- Resilient Alignment Types. 
ing experience and our modern ma- for every duty and kind of 
chines are both geared to flexibility service 1/6 to 2500 h.p. No 
in the manufacture of ‘cold-forged lubsication ever required. 


specialties. In most cases, moreover, 
at a saving in costs to you. 

L-R TYPE "A" 
Most widely used of all 
couplings. Only 3 parts. 
For small pumps, fans, 
heating equipment, air 
conditioning, etc. 1/6 to M 
50 h.p. Pats. & Pats. Pend. 


This Decimal Equiva- 
lents wall chart is accu- 
rate to four places and 
signalled in three col- 
ors. Yours at no cost or 





obligation. Just send us 





L-R TYPE “W" 


For duties to 2500 h.p. 
Bores 1%” to 16%”. 
Weights 9 to 3000 lbs. In- 
dividual free-floating load 
cushions of material 
adapted to each service 
suspended between rugged 
jaws. CUSHIONS AL- 
WAYS IN SIGHT. NO 


your name, title and 
address. 





See our Catalog in Sweet's File 
for Product Designers 


SHUT-DOWNS for chang- 
Pats. & Pats. Pend. ing. ’ 





JOHN HASSALL, INC. 


Specialists in Cold-Forging Since 1850 





WIRE OR WRITE FOR CATALOG 
AND SELECTOR CHARTS TODAY. 


Revised Lovejoy Catalog, and New Selector 
Charts provide the most complete flexible 
coupling coverage available today. This ma- 
terial should be in every engineering file. 


402 Oakland St., Brooklyn 22, N. Y. 


SPECIAL NAILS RIVETS SCREWS, 


WS 











LOVEJOY FLEXIBLE COUPLING CO. 


5019 West Lake St., Chicago 44, Ill. 


SMIYIS SLIAIY SYN TWID9dS 


be 














— SPECIAL NAILS RIVETS SCRE 
~n 

6 

al 


— 
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N° matter how tough the alignment problem, 
within reasonable limits, American Flexible 
Couplings produce smooth power transmission. 


ONLY 3 STURDY PARTS. Two identical flanges 
connected by a square, floating center member, a 
centrifugal lubrication unit of high strength alloyed 
metals. American is the only flexible coupling with 
replaceable bearing strips eliminating the necessity 
of tearing down the unit. 


There is an American Flexible Coupling that fits 
your power transmission problem. Write us for 
complete catalog. 


View of side 


drive motor 


| eA. / on wy a ' - - ) _ 


Ordnance 
Division 





AMERICAN FLEXIBLE COUPLING CO. 


DIVISION OF 


J. A. ZURN MFG. CO., ERIE, PENNA. 
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... WITH CURTIS UNIVERSAL JOINTS 


Thousands of planes in use today in all parts of 
the world depend on Curtis Universal Joints to 
actuate vital mechanisms . . . for engine (gas 
and spark) rudder, elevator, landing gear or 
auxiliary power controls. 


Where smooth, positive rotation of shafting 
at angles or around corners is necessary for 
planes or machine tools, a Curtis Universal 


“AT THE end ef 5000 cycles of 
rubs—felt against felt and 2 rubs 


per cycle—the eighteen Booth 





Joint in any of 14 “Standard” sizes, or one 
specially designed to overcome difficult con- 
ditions, will more than meet specifications. 


felt specimens were measured for Curtis Engineers, with more than 20 years 


experience in designing universal joints for 
many and varied types of installations, are 
ready to work with you on your present or 


wear. Only 4 specimens showed 
greater than 3.4% decrease in 
thickness; and 5 showed less than 
P 9 . future plans. 
2.0%.°’—From lab. report. 


Abrasion-resistance is but one ’ 
y Write for new Curtis En- 


gineering data and draft- 
ing templates . . . both are 
valuable aids to your de- 


of the many characteristics 


closely controlled in the manu- 





6 


facture of Booth “‘prescription”’ 


felts. signers and draftsmen. 
THE BOOTH FELT COMPANY 





475 19th Street 
746 Sherman Street 


Brooklyn, N. Y. 
Chicago, Hl. 


APPLICATION CHART AND SAMPLE 
KIT. . . Contains swatches of 
S.A.E. felt types, with specifica- 
tion tables. Write for it. (No 
sales follow-up.) This Flap Stop Valve 
made by Vard, Inc., 
Pasadena, California, 
is part of the hydraulic 
system on a very suc- 
cessful fighter plane. A Curtis Universal 


/ Joint is a standard part of this valve unit 


which contro!s the circulation of hydraulic 
fluid / 
TRADE MARK 


PRECISION CUT aU CURTIS UNIVERSAL 
FELT PARTS | JOINT CO. INC. us: 


| SOLE DISTRIBUTORS, BOSTON GEAR WORKS, NO. QUINCY, MASS. 
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pornay HYDRAULIC CONTROLS 


OCILGEAR MACHINES 





Greer HYDRAULIC CONTROLS are used by the Alumi- 
num Company of America’s Massena Plant on a 
250,000 Ib. Rod and Bar Stretching Machine, as shown above. 
A Transmitter mounted on the moving Ram Head remains 
constantly at the operator’s hand, allowing him instant con- 
trol of the stationary Receiver. The motion of the Receiver is 
transmitted through a gear and pinion to the rotary pilot 
valve which, in turn, controls the pump stroke of the Oilgear 
Machine. 


APPLICATION: Manual control of speed and direction of 
motion of Ram Head on Alcoa’s 250,000 Ib. 
Rod and Bar Stretching Machine. 


PROBLEM: 


Original installation of mechanical con- 
trols presented following difficulties: 


a. Control set-up limited operator’s vision. 
b. High-accuracy control unobtainable. 


c. Frequent and expensive maintenance due 
to complexity of mechanical controls. 


EASILY INSTALLED... 





DEPENDABLE ... 


SOLUTION: Alcoa changed to Sperry Hydraulic Con- 


trols with the following results: 


a. Hydraulic control sensitivity provides pre- 
cise control. 


b. Operator can watch machine more easily. 


c. Low maintenance and trouble free opera- 
tion of controls. 


The above case-history is typical of the advantages secured 
by many Machine Designers and Product Engineers when 
they-use Sperry’s single-tube system to solve their remote- 
control problems. 


Sperry’s Hydraulic Controls minimize design problems by 
utilizing a single connected tube that can be bent around 
corners and pillars, and installed through walls and other 
obstacles, thus reducing installation and maintenance costs. 


ACCURATE 


Send for Bulletin 78 for additional details 


Gor Sotonlifi 


HOBOKEN, NEW. JERSEY 
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“SPERRY 


PRODUCTS 


CHICAGO, ILLINOIS 





Springs—even the smallest—bear a respon- 
sibility in the functioning of your product, out 
of all proportion to their size and cost. The 
best spring obtainable is the only one you can 

. afford to use. Reliable will: give you the right 
spring for the specific purpose—in basic engineering 
p ssi material, accuracy of shaping, tempering, heat- 


treating, precision a plating, and what- 


ever other qualities you need. All engineering and fabri- 
cating factors are constantly subject to close scientific 
control. 


Our small order department is well equipped to supply 
your special or experimental requirements. Unusual design 
and production efficiency, developed under wartime pres- 
sure, enables us to work out your problems in the shortest 
possible time. If you want intelligent personal service on 
springs, wire forms, light stampings, it PAYS to consult 


Reliable. Ask for Catalog No. 44 
on all types of springs. 


THE RELIABLE SPRING & WIRE FORMS CO. 
3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON WANISIELI EA 


Keliable Springs 

















The Seal of Merit 


Symbolizes the Solution 
to your Sealing Problems 


Seal rings developed by Pure Carbon are 
meeting the most exacting demands for 
efficiency. In applications where low fric- 
tion, non-abrasive and long-lasting seal 
rings are a necessity, our carbon seal rings 
are demonstrating their superiority to the 
complete satisfaction of increasingly more 
manufacturers. Consult the Pure Carbon 
engineer in or near your city. He’ll gladly 
co-operate with you in working out the 
answer to your sealing needs. 


SEND FOR NEW BOOK DEFINING 
USES OF CARBON SEAL RINGS 
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Bunting Cast Bronze Bearings have endless variety 
—stock or special, simple, complicated, standard or 
precision, usual, unusual—Bunting alloys or your 
ewn. Look to Bunting for your bearing specifica- 


tions of tomorrow. The Bunting Brass & Bronze Com- 


pany, Toledo 9, Ohio. Warehouses in principal cities. 





BRONZE BEARINGS x BUSHINGS x PRECISION BRONZE BARS 
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3 important books on 
TOOL DESIGN 


written for you by an expert 





Tool designers will tell 

you that any book on 

tool engineering by C. 
W. Hinman is a 


MUST 








Send for them 
on approval 


DIE ENGINEERING LAYOUTS AND FORMULAS 


A practical toolroom engineer brings you in this new book the 
gist of his #0 years’ experience in interchangeable manufacture. 
Here are drawings and photographs with detailed explanatory 
text of 90 percent of all the key designs used in tools for press- 
work. Includes all the necessary mathematical formulas for laying 
out the assembled dies in a clearly rendered drafting technique— 
shows dies for producing war equipment that reveal basic prin- 
ciples of many key designs that will have wide application in 
fabricating an endless variety of small precision parts after the 
war—shows you the drafting shortcuts that war production has 
worked out. #97 pages, 311 illustrations, $5.00. 


PRESSWORKING OF METALS 


A valuable reference for the design of press tools and the fabrica- 
tion of metals in power presses—a reliable source for everyday 
use on bench, desk or drawing board. Gives numbers of basic 
designs, each of which embodies the means of simplifying press- 
work, improving results, saving material, cutting costs, or accom- 
plishing difficult operations. From them toolmakers and designers 
can get endless ideas for solving specific problems of their own. 


443 pages, 423 illustrations, $4.00. 


PRACTICAL DESIGNS FOR DRILLING AND MILLING 
TOOLS 


A practical manual on computing, drafting, and designing of 
drilling jigs, gages, hand tools, tapping and milling fixtures. 
Features a clear presentation of principles of design, shown by 
the unusual method of illustrating them in typical designs for jigs, 
fixtures, attachments, and accessories useful in drilling, milling, 
and tapping practice, and then giving concise discussion of the 


ONE FORGOT 


Hiris-McCanna force feed 
lubricators don’t forget to 
deliver accurately, metered 
oil to quench the constant 
thirst of vital parts. Simple, 
dependable, easy to inspect 
and maintain, they save time 


4 
be 


Above— Model ET, Type VSF, two 
pint, single feed. Individual feed 
adjustment. Sight feed. Other mod- 
els available ranging up to 24 pint, 
48 feed. Rotary, reciprocating and 
motor drives. 
and labor. Time-proven, in- 
dependent unit single plung- 
er pump valve principle. 
A size and type for every 
job. Fully described in 
CATALOG NO. L-44. Ask 


for a copy. 


HILLS-McCANNA COMPANY 


3001 N. Western Ave., 


Chicago 18, Ill. 


Proportioning Pumps—Force Feed Lubricators —Chemical Valves — 
Air & Water Valves—Marine Valves — Magnesium Castings 








important elements and utility of these designs. In this way the 
reader will get a review of 90 per cent of the principles involved | 
in the design of these tools—principles that can be applied in an | 
infinite number of designing problems. Numerous suggestions on 
drafting, formulas and mathematical helps for the draftsman, etc., 
are given. 171 pages, 18¢ illustrations, $2.50. 


All 3 books by C. W. HINMAN 


Former Chief of Jig and Fixture Design, Western Electric Co., Chicago: 
former Chief Tool Engineer, Automatic Electric Company, Chicago. 


Examine them 10 days FREE — mail this coupon! 





MoGraw-Hill Book Co.. Inc., 330 W. 42nd St., New York 18, N. ¥. 
Send me the beoks checked below for 10 days’ examination on ap 
proval. In 10 days I will pay for the books, plus few cents postage, 


or return them postpaid. (We pay postage on cash orders. Same 
return privilege.) 


0 Hinman — Die Engineering Layouts and Formulas, $5.00. 
O) Hinman — Pressworking of Metals, $4.00 
DO Hinman — Practical Designs for Drilling and Milling Tools, $2.50. 


Address 
City and State.. 
Company ... 


Position . Stee ‘ . ‘ Ter er -_ 
(Books sent on approval in the United States only.) 
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American machine shops 
have accomplished a mir- 
acle of production in turn- 
ing out the tools of war. 


tke ke keke ke kK kK kK ok *& 


Wine Chains. 


serve the metal working 


and every other war 
industry. 


The Whitney Chain & Mfg. Co., Hartford 2, Conn. 
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The Four-Spindle Conomatic Bar machine gives contin- 
uous high production of precision parts perfectly 
timed by modern Whitney production drives. 


Main drive multiple Whitney Roller Chains with 
adjustable idler, and power feed Whitney Silent Chain 
drive on Conoma tic. 


x kK ke ke ke ke ok hu 


Benders, Straighteners and cold roll Formers use 
positive Whitney Chain Drives. 





Ee 


H.0. 


FOR SMALL WHEELS 


% 
% 
ie 





GRINDING The interior of every Wis- 
WHEELS consin Engine casting is 

sprayed with red sealer. 
This adds nothing to the 
“beauty” of the engine but 
it IS an important service 
ISN‘T OVERLOOKED, and maintenance precav- 

o | EITHER, IN BUILDING tion — because it forever 
y MOUNTED WHEELS seals any loose particles 

In every practical shape, grain and WISCONSIN oh = ae ane 


grade, each firmly mounted on a steel 


ia Ja j 
? e Small details such as this are im- 
"4 shank. A- 


Up to 3" in diameter 
in various bonds, includ- | 
ing the new FV, the bond 
with a pedigree. 


portant in safe-guarding the en- 


‘ " gine user against equipment lay- 
4 yy pp ripive day ‘eit ups and expense which could other. 
bewrcano_ ~ Bite : 

i ae gem cs pace 6 ooo wise result. You get dependable, 


: heavy-duty serviceability when a 
Pt Bue Wisconsin Engine is on the job. 
Corporation 


MILWAUKEE 14, WISCONSIN, U. S. A 
"World's Largest Builders of Heavy-Duty Air-Cooled Engine 














Whether you turn out fighting equipment for Uncle Sam 
or are re-tooling for peace-time production, you'll find 





Chicago Wheels just what you've been looking for to pro- 
duce better, smoother finishes. The widest range of types, 
abrasives and bonds—wheels to do any job of grinding so 
accurately the finish can be measured in micro inches— 
rubber wheels for polishing or precision cut-off work. 


You get the results of half a century of invention, tests 
and improvements from our modern research laboratory. 
And, this same laboratory is open to you—tell us about 


any grinding problem you have and our engineers will tell 
you how best to whip it. 





TRY A TEST WHEEL—Write us what material you have 


to finish and size wheel you'd like. We'll | 


send one promptly. Bernston engineering . . . Bernston equipment . . . can 


Write for Catalog of complete Chicago Line | frequently reduce the number of operations necessary 
to produce your intricate springs. And fewer necessary 
CHICAGO WHEEL & MFG. CO. operations mean faster delivery . . . lower cost. Like 
“in Il this statement? Your blue 

110! West Monroe Street Chicago 7, Illinois to call this statement! 


i ill bring the qood news 
*Half a century of specialization has established our print will bri 9 9 


reputation as the small wheel people of the abrasive 


by return mail. 
industry. 





Send Catalog. Interested in [] Mounted Wheels. [] Grinding Wheels 


—— B J.W.BERNSTON CO. 222 


66 FARMINGTON AVE. PLAINVILLE. CONN. 
Address | 
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NOW 


“Cold-forging” —proof #31 








3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef- 

G®) fective, time-saving fastening 

: device proven in tens of thou- 

sands of assembly lines. Other 

standard head styles are also 
available. 


Self-Tapping Machine 

Screws— Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 








. more each month 


PLAN NOW: 


.. because the right fastening planned in the product 
design stage can well mean success to that vital fast as- 
sembly job—no assembled product can be better than 
its fastenings. 


. because early action enables you to make your pre- 
cise choice to serve your need best—a featured standard 
fastening or a part especially designed to meet your 
specific requirements. 


CHOOSE SCOVILL: 


. because our broad experience in fastenings qualifies 
us as specialists to aid you in that selection. Our demon- 
strated ability in special design* makes Scovill your 
logical choice. 


. because our special processing with our ingenuity in 


cold-forging, means a substantial savings in money 
—materials— motions. 


CALL A SCOVILL FASTENINGS EXPERT TODAY 


*The special purpose item illustrated above is one of 
many examples of Scovill ingenuity in cold-forging 
and demonstrated ability in special design. 


SCOVILL _MANUFACTURING COMPANY 
WATERVILLE 


SCREW 


prooucts DIVISION 


WATERVILLE 48, CONN. 


TEL. WaterRBURY 3-3151 


NEW YORK, Chrysler Building - DETROIT, 714 Fisher Building + CHICAGO. 135 South LaSalle Street . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. . LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St. 





’RODUCT ENGINEERING — May. 1945 


239 





ALLEN FLAT HEAD CAP SCREWS 


set up flush in holding thin plates 
or superposed parts, without weaken- 
ing the metal with deep countersink. 


Yff 


Yi 


Figure 1, above, (right) shows flush surface achieved in tieing 
down metal piece thinner than head height of screw. 

Figure 2, below, shows advantage in fastening relatively thin 
plate to retain flush surface without weakening the metal with 
deep countersink. Note more binding surface under head. 





THE POWER OF A 
GOOD NAME PLATE 


Smartly styled, expertly made name 
and data plates by Robbins bring 
positive identification, enhanced ap- 
pearance and an extra advertising 
plus to any product. ‘Manufacturers 
of heavy equipment and luxury utili- 
ties alike know the multiple advan- 
tages obtained from using Robbins 
‘Quality Name Plates . . . metal, 
plastic or metal with enamel. 





Write for free estimates and design 
suggestions for: Decorative Panels 
and Trims . . . Name ‘plates . . - 
Data plates. 


The Robbina Company 


ATTLEBORO, MASSACHUSETTS 


Manufacturers of Emblems and Plaques 
for overeFifty Years 





To learn how @ nome 
plate can hel your 
product, send for your 
copy of “‘Name Plates 
by Robbins’. : 




















ik tell oats 
Tithe ie aR wae Metin ae 
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comparatively thin plates where a flush top surface must be 
achieved, with no gap between screw head and surrounding 
metal. 


Note that top piece of metal in Figure 1 is thinner than head 
height of the Flat Head Cap Screw. There’s more binding 
surface under the head than is the case with a projecting- 
head screw, and the angle helps lock the screw in place by 


drawing down on a conical surface. 


Figure 2 shows application in a comparatively thicker plate. 
Here the flush surface is retained without weakening the 
metal with a deep countersink. Maximum strength in the 
screw itself is assured by “pressur-forming” of special- 
analysis ALLENOY steel. 


Your local Allen Distributor will supply you with samples cto try out 


these signal advantages of our Flat Head Cap Screws. 
aRADe 


NS 


THE ALLEN MANUFACTURING COMPANY 
HARTFORD 1, P ‘ CONNECTICUT, U.S. A. 


Ask him or write us. Engineering data on request. 








Method of f 


ENCLOSING a 
PROTECTING and ~== 
STREAMLINING  itstiiasaccos 


Your Produce - - 


Made by low-pressure molding, Plycraft Housings are 





” 


a synthesis of materials that provides the properties 
demanded by each case, formed into an integral unit. 


OSA 


High Impact Strength . . . Sound-Deadening 

. . Weight Reducing Rigidity . . . Non- 
Conductivity . . . Streamlined Curvature 
on Short-Run Production . . . Eye-Appeal 


Snedaker Plycraft Housings can be produced economi- 
cally in small to moderate quantities, in all sizes larger 
than one square foot areas and almost any shape in- 
volving curvature. 


Write our Engineering Department 


FRANK C. GONE DAKER «co. 1nNc. 


Manufacturers of Special Wood Products 


- > : A 
& Tioga Streets, Philadelphia 40, Pa 
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Seated - rx - 


As the shell of the walnut protects the kernel, National Oil Seals CALL INA 


protect vital bearings wherever shafts move. NANIGHAL EeGeeeeR 
FOR RECOMMENDATIONS 
No Obligation 


National Oil Seals are a product improvement which every manu- 
facturer of mechanical devices should investigate thoroughly. These CHICAGO 


small, c t units fe fect cl d shaf al i 7 
, compact units form a perfect closure around shafts to seal in paapen samy 

the lubricant, seal out abrasive dirt. They are valuable for use on . were € ae en ses 
rotating or reciprocating shafts. Their efficiency and dependability am = «1015 Fisher Bldg., Trinity 16363 


; ; ; MILWAUKEE 
have been proved in the most gruelling of mechanical tests. Backed . 


1717 E. Kane Place, Lakeside 2838 


. ilies re salt "ns J NEW YORK CITY 
by a quarter century of experience with sealing problems, National : 122 E. 42nd St. Lexington 28260 


Engineers are at your service. PHILADELPHIA 
: 401 N. Broad St., Bell-Wainut 6997 


NATIONAL MOTOR BEARING CO., INC. 7 SAN FRANCISCO 


457 Minna St., Sutter 0514 
General Offices: Redwood City, Calif. « Plants: Redwood City, Calif. 
Van Wert, Ohio + Los Angeles, Calif. (Arrowhead Rubber Company) 


NATIONAL 


OIL AND FLUID 


~ Leeseatet 


WHEREVER SHAFTS MOVE THERE'S A NATIONAL OIL SEAL TO RETAIN THE LUBRICANT 
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Built-in COMPACT 








a ‘SS 

- . | ™ 
pon Dye rie 
AUTOMATICALLY Gv0™ LUBRICATION 











SC REWS 


All kinds, 


standard and special designs. 


sizes and shapes, 


Contract and engineered screw 


specialties, precision made, 


economically produced. 








>|NEW ENGLAND | |SCREW COI) 
~ KEENE, NEW HAMPSHIRE 








SHEET METAL SCREWS MACHINE SCREW NUTS 
MACHINE SCREWS PLASTIC INSETS 
HOLDING PINS SPECIAL RIVETS 

ALL TYPES OF HEADS AND THREADS 
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onal” Simplex E-7 
Picture Projector 


 @ Whether 2 or 100 bearings are 
to be lubricated, BiJuR lubrica- 
tion pays. In lower costs of 
maintenance ... higher machine 
efficiency . . . fewer interruptions 
in schedule... cleanliness... 
freedom from lubrication worries. 
Compact, built-in Bijur equip- 
ment (centralized, foccadoteed) 
for machines of all types and 


sizes. Automatically meters 





clean oil-film to every bearing... 
none forgotten. Write us about 


your lubrication problem. 


BIJUR LUBRICATING CORPORATION 
LONG ISLAND CITY NEW YORK 


1075 











Te MP DUSATION 





The steady, uniform flow produced by the con- 
tinuous turning of the rotors in an IMO pump 
is ideal for oil burners, hydraulic and other 
service requiring an even, pulsation-free flow. 


For information send for catalog 1-120-G 


PUMP DIVISION OF THE 


oe DE LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 


' Ge Ot 
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4 his 600-pound bronze part for a projectile hoist is 
a typical N-B-M masterpiece of precision casting. 
The complex core work of this intricate pattern—the minute 
1/32” tolerance over the whole six-foot length of the rough 


casting—are remarkable. So is its complete freedom from 


porosity or shrinkage and its fine finish produced by a spe- 


cial type of sand. 


Yet, it’s just a routine job for N-B-M’s skilled artisans in bronze. 


The more intricate your specifications, the better we like it. 


N°-B:M 
BRONZE PART S 


NATIONAL BEARING 


a ee ee ee 





ST. LOUIS*NEW YORK 





PLANTS. IN. ST. LOUIS, MO. * PITTSBURGH, PA. * MEADVILLE, PA. © JERSEY CITY. N. J. © PORTSMOUTH, VA. * ST. PAUL, MINN. * CHICAGO, ILL. 
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CHECKED FOR 


Halic Sheng 


You can judge gears by the standards set 
for their inspection. 

At Fairfield’s, the machine testing static 
strength uses three gears, the two outside 
gears being pulled up and the center gear 
down. All gears are accurately held on cor- 
rect center distances and, by means of a 
bright light and a magnifying glass, the teeth 
are watched as the load increases steadily 
up to the breaking point. After a tooth failure, 
the gears are rotated and test repeated. 
The method is valuable in comparing the 
strength of various materials and methods of 
heat treating, and provides a basis for study- 
ing the effect of velocity on gear strength. 




















MADE TO ORDER 













Hypoid, Helical, Herringbone, Spur, Gear processing service by Fairfield is 
Spiral Bevel, Straight Bevel, Worm supported by extensive, modern facilities 
and Zerol Gears; also, complete Dif- and 25 years of experience. Write for our 


ferentials and various Splined Shcits. brochure on gears. 





FAIRFIELD MANUFACTURING COMPANY 
313 S. Earl Avenue * Lafayette, Indiana 


pin 
VARS) 












diversified 
metal fabrications 





Modern and complete metal fabricat- 
ing facilities—plus OLYMPIC engineer- 




























ing experience and resourcefulness— 
are at present eliminating production 





DISC CLUTCH 


FOR POSITIVE AND PRECISE CUNTROL 


MAXITORG design has defi:itely solved the problem of 
positive and accurate control of precision machines. Discs 
ride free in neutrai, spaced by Maxitorq Separator springs 

- no drag, abrasion or heat. Smooth power pick up; 
quick, positive dis- 


engagement. As- 
sembled, adjusted IT0 iii 
or taken apart tt 


bottlenecks in vital phases of industry. 





Whether your projected product calls 
*“*Resourcefuiness 
in design can step 
up efficiency in as- ing, qr drawing—complete design, fab- 
sembling and mon- 
ufacture. Close 
tolerance stomping available for essential manufacture. 
ee nage The OLYMPIC organization can provide 
production costs the solution to your light and medium 
all along the 
tine.’ 


for production tooling, stamping, form- 








ricating and assembly services are 




















metal working problems. 







Welded, brazed and soldered assem- 





blies are a specialty, and work can witiunie ten nen of 


tools. Single, dou- 


ble types, wet or 
ary, % to 5 HP. DISC CLUTCH | 


at 100 rpm. 


be held to any reasonable tolerance. 


OLYMPIC 


TOOL & MFG. CO., INC. THE CARLYLE JOHNSON MACHINE CO. 
MANCHESTER ... CONNECTICUT 
— 39 CHAMBERS ST 


SEN 
IN METAL PARTS NEW YORK 7, N. Y. D FOR CATALOG NO. PE3 





CRAFTSMANSHIP 
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for an extra fine black 
use only 


BLACK-MAGIC 


It's a I-bath oxide process that imparts to iron and 
all steels except stainless a deep, rich black that won't 


rub off, 


Simple to work; chemical reaction is complete at 300°F, 
Penetrates .0001". Very tough and flexible; product 
may be fabricated after processing. A dependable 
bond for lacquers and paints. 


BLACK-MAGIC Process (Pat. No. 2,355,007) applied 
to gauges makes it possible to detect 
wear by sight, saving time now wasted 
in premature testing. 4 
PARKER APPLIANCE CO... , APO There are other BLACK-MAGIC baths 


for copper, brass, zinc and cadmium. 
Sample on request. 


- ET -k-y NEW GLASS-BASE FINISH & eo 
FOR STEEL AND BRASS MASK MACIC. 
for 


~ WON ~ STEEL, IRON 
: \ QI (MK on COPPER, ZINC 

Ideal protective coating for stoves, heaters, exhaust 

pipes, filing cases, etc. Withstands heat up fo 1000° F. 


CADMIUM 
4 r () A {) | wnenow 
WITCH-OIL 
FINAL FINISHES 
High corrosion and abrasion resistance. Spray on, dry suco 
af 200° F., then bake at 350° F. in any industrial oven. \ N a COMPANY ’ NS ; “Soames 


Non-priority. Tests JQD515 QM Dept. Navy and other Ys MG \ \ \\ \ ‘ , _ es 


approvals. Sample on request. = OD JER N m ETA T * F 1 N | cS H ES | aS 


Midwest Field Office, 2651 W. Grecnleaf Ave., Chicago 45 XX wv SAW MRMmmmakhhOQ 
24468) ‘Main $e.. Stratford P. O., BRIDGEPORT, CONN. 


WAAAY RQ gg WQQQ S WOO QW 
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The question of cost has been a 
thorn in the side of hundreds of 
Engineers and Purchasing men, 
when designing and buying special 
parts and products. Low cost plate 
and sheet steel products Fabri- 
eated in Littleford’s modern plant 
removes the thorn. 62 years’ ex- 
perience in Forming, Bending and 
Welding all type of Sheet and 
Plate Steel is assurance of qual- 
sty work—quality products. If you 
have a special part or product that 
can be fabricated, send blueprints 
to Littleford, see for yourself the 
saving in cost. 





THE PULLEY OF 
1000 SPEEDS 


@ This exclusive Speed 

Control used on the DoAll 

Contour Sawing Machine is 

fatohu me Uz SUE Volk Milo Molbal-t Maat. lelattal 

manufacturers who are looking for the finest Vari- 
ab'e Speed Control... Changes speeds instantly——no 
adjustments or work stoppages. Free float ing pulley 
provides automatic alignment of belts ins uring Kod ate | 
belt life. Three sizes, 619", 414" and 314°... Ga 


as entine Pimento neh ia cubilablelaeenne tessa 
Write for new Speedmaster Circular 


THE DOALL COMPANY 


227 WN. LAUREL AVE. DES PLAINES, ILL. | 506 E. Pearl St. Cincinnatt 2, © 
i cicieieiheemnisamiameebagmanniane diate ss a2 
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LING PE “Par” Packings 


Cc ... HELP SAFEGUARD 


iron and 
hat won't 


HYDRAULIC PRESSURE 


at 300°F. 
; product 
»pendable 


!} applied 











LACK-MAGIC 
\CKING SALTS 
for 


STEEL, IRON 
OPPER, ZINC 
CADMIUM } 

° ; 
WITCH-DIP 
WITCH-Olt 
AL PUNISHES 

e 

SILCO 

PROTECTIVE 
COATING 

. 








Cleaners 
etting Agents 
cid Inhibitors 
feat Treating 

Salts 


LL 
Sealing in hydraulic power from zero to peak pressure, which 
aids in the delivery at the ram of the maximum pressing force 
produced, is the highly important function of packing rings. 


To this end, extra care should be given to their selection. 


For this FASTRAVERSE Injection Molding Machine, H-P-M 
designated Linear “Par” packings to insure the fluid tight seal 
which is the direct result of Linear’s correct design, proven 


production methods and painstaking inspection. 


/ ae 5 Top performance of any hydraulically operated mechanism 


depends upon its careful control throughout the operating 
cycle ... and Linear “Par” packing rings contribute to this 


rigid control . . . help safeguard hydraulic pressure. 
Photo of Molding Machine and sketches showing 


application of Linear “Par” packings to clamp and 
injection cylinder... courtesy of The Hydraulic 
Press Mfg. Co., Mt. Gilead, Ohio, U.S. A. “Par” packings comply with the specifications of the 


Made in six compositions, each for a particular service, 


ever increasing range of modern hydraulic 





equipment. 


L VINIEVY \ ( Sample packings sent upon request. Engineering consultation, 


PAC K | N G & & U B a r g C @] . resources of our testing laboratories and facilities for the 


STATE ROAD & LEVICK STREET complete design of the hydraulic unit itself are available. 
TACONY, PHILADELPHIA 35, PENNA. 








—— 
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OUT OUR WAY BY J. R. WILLIAMS 


EUARIMEN The Old Bull 


Cc RA TEARIN’ HIM FRESH 
sTRETC _ SWINGS rey FROM SHIPMENT 


or eee Keeps On The Run 


There’s no war map in the Old Bull’s office. 
Fighting men mean more to him than fight- 
ing news. No matter how good or bad the news 
—he wants those fighting men fully supplied up 
to the minute the last shot’s fired. And sup- 
plied with the best. Supplied with the kind of 
fine precision goods that saved the nation 
millions of dollars because it was precision on 
; Woy deh ma = =—Z . a mass-production, low-cost basis. And what 
a (67 <EF _ the .nation has saved in war-dollars—will be 
saved by millions in peace-dollars when better 
precision products are produced for tomorrow’s 
America. 


(Below) Some of the many thousands 
of our precision parts that help “Keep 
’em flying and fighting.” Let’s all back 


the attack—Buy EXTRA War Bonds. ESTABLISHED 1911 
TR WILLIAMS 


PaY OFF 


ERICSSON | 


SCREW MACHINE PRODUCTS CO., INC. 


25 LAFAYETTE STREET, BROOKLYN 1,N.Y 


MADE TO ORDER|| 


ee 
= 





Post-war 
Plans 


pienitiillamanttiags So 4 
Sanna —————— —— 


Tubes, Rods, Wire reduced by rotary swaging to 
your specifications by the pioneer rotary swaging 
machine builder. 

Cuts show various tubes reduced, tapered and 
closed on end by swaging. Solid work up to Yg" 
diameter and medium wall tubing up to 214" O.D. 
can be handled. 


You benefit from our nearly seventy years’ rotary 





swaging experience. 


Pe ee (ompany 


MORE See Ray DEP’T. 


, Conn., UWLSA. | EQUITABLE BEARING co. Ine 


WALDEN. NEW YORK 
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HAS BEEN THE HALLMARK OF SUPERIOR 


INDIVIDUALIZED 
EQUIPMENT PARTS 


SINCE 1881 
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Two names that have become syn- 
onymous with quality and cratts- 
manship in their respective fields. 
For over 64 years, the vast KOVEN 
organization has been designing and 
fabricating individualized equip- 
ment parts. Busy industrialists, 
throughout the country, have found 
from experience that KOVEN can 
manufacture a part or parts of their 
finished product more efficiently and 
more economically than these parts 
can be made within their own plant. 
The facilities of the two large 
KOVEN plants plus a trained engi- 
neering staff are at your disposal to 
assist you. A consultation will not 
obligate you. Call or write today. 
Illustrated below—dye tank, spe- 
cial hopper and blowerhousing 
made by KOVEN for manufacturers 
of textile machinery, conveyor 
equipment and Diesel engines. 


L.O. KOVEN & BRO., INC. 


154 OGDEN AVE. + JERSEY CITY 7, N. J. 


PLANTS: 
Jersey City, N.J. Dover, N.J. 











Item: | 





Don’t Gamble on 
Design Success 


Selection of the right unit for the job is a prime 
responsibility when developing a product which 
requires an air compressor unit as a fabricating 
part. Look with confidence to Kellogg-American 
engineers. Their years of experience in compressor 
applications assure you of helpful facts, figures and 
practical ideas. 





KELLOGG DIVISION + Rochester 9, N. Y. 











When EXPERIENCED users think of 
SPEED REDUCERS, they think of 


Worm, spur or combinations. Services from 1/50 h.p.-up. 
Input or output from either side. Horizontal or vertical. 
Adaptable to any application. Spur Gears and shafts heat- 
treated chromium steel; worms nickel molybdenum steel, 
worm gears bronze. Compact, dust proof, oil-tight. Let us 
know your requirements. 

ABART GEARS. Cut to specifications only. Any materials. 
No stock. 





GEAR AND MACHINE CO. 


MANUFACTURERS OF 


Speed Reducer & Sea 





4840 WEST 16" ST, CHICAGO 50, ILLINOIS 


hey & 4 ie 8 3-33 


Keeps Diesel Engines 
Running Efficiently 


L INJECTORS 


AULIC DEVICES 
10,000 p.s.i. 


TESTS FUE 
AND HYDR 
At Pressures UP To 


To keep diesel engines operating at peak efficiency, this 
portable, precision-built Adeco Nozzle Tester is indis- 
pensable. 


Light in weight yet built for heavy-duty service, it enables 

any mechanic to make quick, accurate tests on injectop 

opening pressure, spray pattern, etc., and detect stuck 

needle valves and leakage around valve seats. Tests both 

large and small injectors, on bench or engine, at pressures 

up to 10,000 p.s.i. Prevents costly delays and possible 
. damage to engine. 


a(ittP Ideal for testing hy- 


AIRCRAFT & DIESEL draulic devices. 
EQUIPMENT CORP. Write for bulletin 

11 NO RAVENSWOOD AVE. on this practical, 
ef CHICAGO 40, ILLINOIS low-cost unit. 


T 
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- Wearing member of a 
shock-absorbing device -—- 
T° OD. Ease of lubrica- 
tion, non-scoring, non-cor- 
rosive qualities and light 
F weight are heapreeie st se Cdapliags of Rolling Mill drives. They writhaterad | 
_ advantages, GATKE Bushing with _ferrific shocks and slow rubbing under tremen- | 
ee integrally moulded - - dous pressure—last ten times longer than bronze : 
ai -<--eliminate rapid wear and scoring of compenter| 
- surfaces. 











flange 10° as 


Only GATKE Bearings 
Have All These Qualities 


Tremendous Wear Resistance 
Lowest Friction 
Non-scoring — Non-corrosive 


Resilience— 


(a) to absorb excessive shock loads without 
taking a permanent set 


(b) to yield under excessive localized pres- 
sures, thereby distributing load and 
avoiding damage to shaft. 


GATKE Bushings used on huge Stone Crusher. 
Limited movement and constantly shifting exces- 


(c) to dampen sound and vibration. sive pressures caused galling, scoring and ruin- 


Operate successfully at loads and 21” Pinion Shaft ous wear with metal bearings. GATKE Bearings 
speeds where metal bearings cannot Bearing for foe nbs 20" loos Bearings illustrated are 
be adequately lubricated. Upsetting Machine. a aly : 

Weigh 80 to 85% less than metal cn . , 
bearings. On a tremendous range of difficult applications 


etieash ten Gis enalbiiilitin aol GATKE Bearings give results that render obsolete 
made of correct material combina- all previous yardsticks. 


tions to meet service requirements. Experience with other bearings, however satis- 
Precision molded of tough fabrics factory, forms no basis for estimating the benefits 
and special resin compounds under these wonder bearings offer—only GATKE has the 
aneh Gale Sees Geeeeure to ve- necessary experience and understanding of the 


quired shape and size. aoe 
many unusual qualities to do that. 
Made in three general types— Y q 


SONNE tee ot ox Guieee bitiedien. Whatever the service, however difficult or un- 
HYDROTEX for water lubrication. usual, send details for the GATKE Recommendation 
GRAFITEX for some self-lubricated Or write for literature. 


applications. 


GATKE CORPORATION 250 N. La Salle St., Chicago 1. 


Gathe BEARINGS 
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DOUBLE 


me pmmnatalit LINES. ‘ \ 


AYS Double Seals put extra strength where strength is most needed. 

Laboratory tests for torsion, deflection, vibration,and temperature; 
subjected to stresses and strains far beyond normal use, found these fit- 
tings intact and undamaged in any way when tests were completed. 
Years of actual service in practically every type of application involving 
the use of oils, gases, water, steam, and other fluids, have since proven 
Hays Double Seals to be safer, more durable, more economical. All Hays 
Double Seal Hydraulic Fittings are tested at twice their rated working 
pressures. Sizes range from 1/4 inch to 2 inches, inclusive. Installation 
is simple. Flare the copper tubing with a Hays flanging tool, pull the 
connection tight, and it is sealed with both a 45° and a 90° joint. No seal- 
ing agent is needed and your fitting is the strongest point in the line. 


Write for further information on tests and types of applications. 


FOR LIQUIDS, STEAM AND GASES 


PIPING PRODUCTS buy exrea 


ta HAYS MANUFACTURING CO., ERIE, PA. —" 





ON THE SELECT AUXILIARY UNITS 
BOARD WITH CARE — 


... they should be as Good 
as the Equipment they Serve 





Johnny Gear has taken 
his place along with the 


planners—getting the Brown & Sharpe Pumps are precision built — re- 
blueprints ready for the liable — long wearing. Types for many machine 
gear you will want when requirements. Catalog listing complete line in- 


—— —_ Check cluding performance charts sent upon request. 
wi letendort now— i 

on Gear production fa- erowm & el a. peels 
cilities. ROTARY GEARED PUMPS =| 11}'S 


DIEFENDORF ee 
GEAR CORP. REVERSIBLE STYLES 


Rotary Geared and Vane — 
for machines that reverse. 


MOTOR DRIVEN 
ROTARY GEARED PUMPS 
Self-contained units. Sim- 
plify installations. Do not 

require power take-off. 


MOTOR DRIVEN 


CENTRIFUGAL PUMPS 


Compact types having 
motor and integral flange 
mountings which serve as 
intake. Also submergence 
types. 


BROWN & SHARPE 
PUMPS 
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ERIE, for many years, has maintained high 
standards by stressing quality in the manu- 
facture of special bolts and studs, a large por- 
tion of which are used by the oil refining 


industries in the manufacture of regular and 
high octane gasoline. 


Because of this background, it is only natural 
that leading refinery builders place their con- 
fidence in EEX@XE as their source for high 
temperature and high pressure bolting material. 
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As a result of this acceptance, 
EEREE today is recognized as 
one of the leading manufacturers 


of specials in the industry. 


It will pay you to send us your 
inquiries which will be given our 


best attention. 





There’s No Job 
Too Tough For 


DOUBLE 
tel@ divte 


DOUBLE LOCKING ACTION 
HOLDS TIGHT UNDER 
SEVEREST VIBRATION! 


USED ON 


Army, Navy and 
Commercial Aircraft. 
Jeeps, Army Tanks 


When the Palnut is tightened on 
top of regular nut, its arched, 
slotted jaws grip the bolt like a 
chuck (B-B), while spring tension 
is exerted upward on the bolt 


Sha ka ‘ . Motor Vehicles 

read an ownward on the reg- 1 . . 
ectrical Equipment 

ular nut (A-A), securely locking E — 


both Mining Machinery 
, Industrial Machinery 
‘ SJ Farm Equipment, etc. 


@ During the past 15 years, Double-Locking PALNUTS 
have proved their dependable security on every conceiv- 
able type of equipment—large and small, indoors and 
outdoors, on land, sea and air. You can use Palnuts on 
your product with full assurance of protection, no matter 
how tough the application. 











PALNUTS are very low in cost—easily applied—require 
= 3 bolt threads space—may be re-used—withstand 
high temperatures. Made in full range of standard sizes. 
Send details of assembly for samples and data. Write for 


Palnut Manual No. | showing locking principle, uses, appli- 
cation, sizes, etc. 


77 THE PALNUT COMPANY 


Se, DOUBLE-LOCKING 
PALNUTS 


Irvington, N. J. 





= SPEED 
PRODUCTION 


== RUTHMAN === 


COOLANT PUMPS 


Your need for high-speed produc- 
tion was uppermost in the minds 
of the designers of Gusher Cool- 
ant Pumps. Sturdy construction 
. . split-second control of cool- 
ants . . . high flushing capacity 

. trouble-free operation help 
you meet your production sched- 
ules quickly, easily. 


There's a gusher for every requirement 
WRITE NOW FOR CATALOG 


THE RUTHMAN MACHINERY CO. 
1813 READING ROAD 
CINCINNATI 2, OHIO 


The ""GUSHER'’'—A Modern Pump 
For Modern Machine Tools 





Here Shown Disassembled 


STROM BALLS 
Sewe the “erumed Forces 


Here, in the Bendix-Weiss Constant Velocity Universal Joint, 
Strom Balls do their part in making military vehicles, from Jeeps 
to 14-ton Armored Cars, the efficient fighting equipment that 
they are. This is only one spot in our great war production 
effort where the high degree of perfection of Strom Balls 
serves industry, enabling it to provide the finest bearing equip- 
ment towards its great contribution to total victory. Strom 
Steel Ball Company, 1850 South 54th Avenue, Cicero 50, lll 


Largest Independent and Exclusive Metal Ball Manufacturer 
Stroi]] BALLS a9) Serve Industry 
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RATIOS as 
: y ee to 2 . 

HERRINGBONE 38:1 to 60:1 
WORM - + % Gee te 30,000:' 
GYR omer 


ma. te 
VERTICAL HELICAL - 
SPIRAL esvel «2 


ETARY .- 
ag L UNITS 


Brad Foote precision cut gears are made 
in our ultra modern plant from any prac- 
tical material in all practical sizes, (spur 
gears may be cut in diameters up to 108 
inches) in any quantity, large or small. 


Trained personnel—extensive shop equip- 
ment necessary to do all types of special 
precision gears—large plant capacity as- 
sure the prospective buyer maximum results 
and productionin amounts of any proportion. 





1309 SOUTH CICERO AVENUE 
CICERO, 50, ILLINOIS 
Department K 


pm 
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AND MANY NEW ~ 


PRODUCTS TO “WIN” THE PEACE! 


To provide the millions of jobs for returning soldiers 
will require more new products for marketing than we 
have ever before contemplated! Doubtless, a large 
number of these are finished and only await the re- 
lease of material; but far too many products are still 
in the planning—too full of “bugs” to be called good. 


In our time, we have “de-bugged” many a product 
design merely by prescribing the proper springs or 
screw machine products—knowledge gained through 
long years of service to industry. We'll be glad to do 
this for you, confidentially and without obligation. 


Meele SPRINGS & SCREW MACHINE PRODUCTS 





“COIL SPRING” 
Says 


5 You can't beat U. 
a (yy 5. STEEL WIRE 
SPRING deliveries 

if you have high pri- 

ority rating. Nor can 

you beat the quality 

that comes from 

long experience — 

modern equipment 

—and capacity to 


EXTENSION handle — re- 
quirements on 
COMPRESSION | 


schedule. Direct your 


TORSION next order to U. S. 
FLATS Steel Wire Spring for 


re | dd ~ 
WIRE FORMS speed one Ca 
ability. 


STANDARD ROUND EDGE DIE SPRINGS 


The U. S. Steel Wire Spring Co. 
7800 Finney Ave. Cleveland, Ohio 
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Leading machine builders 
and designers are rapidly 
switching from “‘trust-to- 
luck” hand oiling to this 
advanced method of visi- 
ble, automatic lubrication 
for all types of bearing 
surfaces. 


RICO OILERS embody 
many features that con- 
tribute to longer bearing 
life, improved efficiency, 
greater production and in- 
creased sales appeal. 


To insure dependable lubri- 
cation and safeguard your 
customers’ costly investment 


INSTALL 


TRICO 
OILERS 


Write for catalog on Constant 
Level, Gravity, Dust-proof, Wick, 
Thermal and Bottle Oilers. 











TRICO FUSE MFG. CO. Milwaukee, Wis 
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BEARING? BCA Radial 





CoNSTRUCTION? Shurdy / 





APPLICATION? Wide! 








roduct 

igs or ' , ; 
rough OUND design engineering calls for careful con- 
to do sideration of bearings before final blueprints are 
on. 


drawn. Where a dependable and sturdy radial bearing 
is required, the BCA single row Conrad (illustrated) 
will repay careful study. 

BCA radial bearings are made in a variety of types 
for a wide range of applications—both in new equip- 
ment and as replacements. These bearings include 
single row Conrad; single row Conrad with metal 
shield; single row Conrad with felt shield; single row 
Conrad with snap ring groove and single and double 
row maximum types. Careful engineering and sound 
construction fit each bearing to the condition of load 
and shock for which it is designed. 


Where your design or replacement requirements 





... present or future... indicate radial, angular con- 


uilders 
apidly 
ust-to- 
‘o this 
f visi- 
ication 
earing 


tact or thrust ball bearings, consult a BCA engineer. 
He’s ready to give you up-to-the-minute data about 
each type. 


BEARINGS COMPANY OF AMERICA * LANCASTER, PA. 


mbody 
t con- 
bearing 
ciency, 
and in- 
le 


je lubri- 


d your 
estment 







RADIAL - ANGULAR CONTACT -. THRUST 


BCA BALL BEARINGS 
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At the right is shown a close-up 
of a workmanlike, compact and 
very efficient driving assembly 
used on the conveyor table unit 
illustrated below. A No. “SB” 
WHS Worm Gear Speed Reducer 
provides the required ratio of 
reduction. 


@HS) SPEED 


REDUCERS 














Have you a speed reduction problem? 
Our experienced engineering staff is at 
your disposal. 


WHS Speed Reducers are 
manufactured by the ‘*Mak- 
ers of the First Speed Re- 
ducers in America to be 
Shipped from Stock”’. 


WINFIELD H. SMITH, Inc. 


EATON STREET....SPRINGVILLE...€RIE COUNTY...NEW YORK 














H illiard Centrifugal Clutches and Couplings have a mini- a) fe h 3 C LAM BS 


mum number of parts and a wide range of adjustment 
They are ideal for high speed dual drives, automatic en- For All A lications 
gagement on internal combus- pp 
tion engine drives, starting high 
inertia drives, and many other 
purposes. The dependability of Wittek Hose Clamps, 
long accepted by the automotive and avie- 
tion industries, is now being proven by actvel 
a service with the armed forces of the United 
iilties: Genedatiadh GOING sete ane Nations as standard equipment for aircraft, 
Festuring our complete tine of indus tanks, jeeps, trucks, ships and other combet 
trial Clutches and Couplings — Over vehicles. Wittek Hose Clamps are made ia 
Running — Single Revolution — Friction . r 
—Centrifugal—Overload Release — Slip many different sizes and types for all applk 
cations. Write for new descriptive catclog- 
pense Wittek Manufacturing Co., 4305-15 West 


24th Place, Chicago 23, Illinois 
y THE HILLIARD zt 


101 WEST 4TH ST ELMIRA N.Y 


INGLE REVOLUTION SLIP OVER RUNNING FRICTION OVERLOAD RELEASE 





4 _4i 
OYyoXstarelol ol (-M alot Gelaraaiieun 
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‘BUNDYWELD SPOTLIGHTED 









SMOOTH JOINT . . . Note in 
this photomicrograph how thew 
beveled edges of the strip pro- 
duce a tube uniformly smooth 
on the outside and with no 


inside bead. 
































SOLID DOUBLE WALL... 
And note here how Bundy- 
weld is made from a single 
steel strip laterally rolled 
twice for strength. 























PERFECT BOND . This 


greatly enlarged view shows 








how the copper coating alloys 
with the steel throughout 360° 
of wall contact. 



















































Bundyweld Tubing is made by .. into tubular form. Walls of . . copper coating fuses and 4 . . copper coated inside and 

a process entirely different uniform thickness and concen- 3 alloys with the double steel out, free from scale, and 

from that used in making other tricity are assured by the use of walls. After brazing and cooling, closely held to dimensions. Hard 
bing. A single strip of copper- close tolerance cold rolled strip. it becomes a solid double wall or annealed in standard sizes up | 
ated S.A.E. 1010 steel is con- This double rolled strip passes steel tube, copper brazed through- to’ %” O.D. Special sizes cold 
1uously rolled twice laterally... through a furnace where the. . . out 360° of wall contact ... drawn. Also furnished in Monel. | 

* * . — sce, ee a oy - 
smn - 4 f seen 
4 == For help in planning, 






ENGINEERED TO YOUR EXPECTATIONS write Bundy Tubing Co., 


, ‘: . Detroit 13 
ay ' SY Ee wel Ee ee 0 


———BUYDY, TUBING DISTRLBUTORS; AND ,REPRESENTATIVES :— 
Pocifie Metals Company, Ltd. - Standard Tube Sales Corp. Lapham-Hickey Company Rutan & Company Eagle Metals Company 











3100 19th Street 1 Admiral Avenue 3333 W. 47th Place 112 South 16th Street 3628 East Marginal Way 
an Francisco 10. California Maspeth, New York City, N. Y. Chicago 32, Illinois Philadelphia 2, Pennsylvania Seattle 4, Washington 
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HE WARP THREADS of a pofver Aoom pass Many materials 

through eyes of slender hed , raged py/_ were tried for the repair 
a rod running through a hol¢ at the Aeddl hooks. Some rusted, coloring the cloth. Some 
end. Severe strains often cafse ends/to Snap _‘!ost their “‘spring’’ or became brittle when 
off. Removing all heddles to e replace- welded. Some had to be dipped or plated. 
peenen wed iie enllees Giaide tmek Easy-to-form, corrosion resistant, weldable 


nickel silver by Riverside filled the bill. Nickel 
Silver, Phosphor Bronze and Beryllium Copper 
are Riverside alloys in your future. On which 
of them shall we send you a booklet P 


heddles are used. These havd a Jeaf spring 
hook which allows them to be Anappfd on 
the rod without disturbing other heddles. 


INSIDE RIVERSIDE —i¢ you are bored by the words “personal service”, perhaps we can revive 
your interest. Every order or communication from you is examined the morning of its arrival 
at Riverside by a round table of top responsible persons — from shop, laboratory, manage- 


ment. All knotty questions concerning application, production and delivery of Riverside Alloys 
are untied on the spot. This is our interpretation of personal service. 


—_ 


a i 
RIVERSIDE. 
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RIVERSIDE PHOSPHOR BRONZE ALLOYS — Copper-tin alloys 
to which phosphorus is added. Made in variety of wrought 
ond malleable alloys; special leaded mixtures; in non- 
malleable cast and turned rods for bearings and bushings. 


PROPERTIES— Wide range of tensile strengths and hard- 
nesses. In general, phosphor bronze is a good electrical 
conductor, non-magnetic, and has a low coefficient of fric- 
tion. It is easy to machine, can be welded by carbon or 
metal arc (there's a special alloy for flame welding), can 
be brazed or soldered. Easy to punch, draw, stamp, or 
spin. Phosphor bronze is rustless and resistant to corrosion, 
fatigue and wear. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks or ingots. 







































RIVERSIDE NICKEL SILVER ALLOYS — A combination of 


copper, nickel and zinc in various proportions. Made in vari- 
ety of alloys, tempers, anneals; and in free-cutting alloys. 


PROPERTIES— Vary according to alloys. Tensile strengths up 
to 160,000 p.s.i., elongations up to 50%. Nickel silver is 
valued electrically for its specific resistance, and physically 
because of its clear-through silvery white appearance. In 
general, it is tough, resistant to wear, fatigue, and corro- 
sion. Easy to machine in any manner, weldable by all 
methods, can be brazed or soldered and is extremely 
workable. Readily formed, bent, drawn, stamped, punched, 
embossed or spun. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks and ingots. 





RIVERSIDE BERYLLIUM COPPER — an alloy with an unusual 


combination of properties — Unusually high strength. Ex- 
cellent hardness, wear resistance and corrosion resistance. 
High thermal conductivity, good electrical conductivity. Easy 
to braze, solder, punch, draw or stamp. Can be cold worked. 
Outstanding for hot working qualities. Can be easily hot 
forged or hot pressed between 1050° and 1425°F., and 
heat hardened to achieve strengths rare to non-ferrous 
metals and alloys. Great resistance to fatigue under action, 
which is. pronounced at high temperatures where other 
non-ferrous materials might fail. Negligible creep or 
hysterisis. Non-magnetic qualities. Supplied in sheets, strips, 
wire, rods, bars and blanks, usually, semi-hard, cold worked 
for fabrication and heat treatment. 
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Rockrite 


has these advantages 


RITE 


p rsoucse 
5. com & 


20-PAGE BULLETIN 


Write for “Rockrite Close Tolerance Tubing”, giving full 
information on the Rockrite process; tables and charts show- 
ing comparisons of customary tube tolerances with the new 
tolerances obtainable with Rockrite. We especially invite 
inquiries from designers of post-war equipment and sales 
managers who are to promote, such equipment. Write for 
your copy today. ; ; 
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Accuracy, Adaptability 


For the designing engineer Rockrite Rolled Tubing opens up Rockrite Rolled Tubing is 
possibilities similar to those uncovered by the die-casting of made by a process totally dif- 
small parts. For bearing races, ferrules, sleeves, bushings, j 

6 dilies can : : | ferent from familiar cold- 
spacers and similar cylindrical or ring-shaped parts, Rockrite ; 
Rolled Tubing offers him what is, in effect, a new material. | ‘drawing methods of sizing 























A material of wide variety — obtainable in many metals, includ- ‘ seamless tubing. By the Rock- 

ing bi-metal combinations. A material producing parts of greater rite method the tube walls are 

| accuracy, closer tolerances with less processing required. comme BES Sa 
f rect size, insuring greater con- 
centricity, less ovality. And far 

closer tolerances—half or less 


Vianufacturing Fconomies than half those of conven- 
tional cold-sized tubing. 





For the production executive, Rockrite Rolled Tubing means 
greater economies, an improved product. Better parts made 


faster and at a lower cost than with ordinary tubing or bar 

stock. High cutting speeds and one-operation forming-tool 
finishing of outside surfaces are often possible, sometimes no 
machining whatever is necessary. 





Precision Quality 


For the purchaser of finished equipment, the knowledge that 
it contains parts made of Rockrite Rolled Tubing is assurance 
of up-to-date design, precision quality, and better value. 


TUBE RED 
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rs arr 2 


e When vou look at the gem- 
like, sparkling pieces of PLEXt- 
GLAS pictured above. visualize 
how this gleaming beauty can 
be used for product embellish- 
ment. Refrigerator door han- 
dles, radio dials and bases, door 
knobs, trays, automotive and 
electrical appliances — all are 
places where the gem-like bril- 
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Manufacturers of Chemicais including Plastics .. . Synthetic Insecticides . . . Fungicides 
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luster of faceted 
Pre , ouetees aa on 

LEXIGLAS can add new interest 
Almost 


desired degree of brilliance can 


liance and 


and eve appeal. any 
be achieved...the directions 
outlined on the opposite page 
will tell you how. Keep them 
and PLEXIGLAS in mind when 
designing 


your postw ar 


products. 
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in Plexiglas 


ON FACETING TO ACCENT GLITTER: 


= can best be obtained by cutting A. ANGLES LESS THAN 42.2°. Light hitting 


or molding facets into the back surface. SURFACE I vertically is transmitted (and refract- 
oD 


ak ed) through surFace II. 
Che front surface should be left smooth, and ) me nae 
Result: little glitter. 


Sale jc at 2 


the angle of the facets or prisms carefully 
selected. To obtain the greatest brilliance, the 


angles of the facets to the front surface should 


be between 42.2° and 74°, as indicated in B. ANGLES BETWEEN 42.2° AND 45.9°, 
cettines aed © as right where the varying Light hitting surrace I vertically is efficiently 

. ‘ ‘ : reflected from surFACES II and III and back out 
effects obtainable with angles in three different 


through surFace I. Result: y 
degree ranges are described. considerably more sparkle than 


A, particularly desirable when 
only topsurface of partis visible. 
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LOOKING AHEAD IF mu 
THROUGH C. ANGLES BETWEEN 45.9° AND 74° Licht 


hitting suRFACE I vertically is reflected from 
; . SURFACE II and refracted through surrace III. 
Cx12 as Result: usually highest degree of brilliance since 
: light is picked up and reflected from both sides 
as well as top of prism; but 
Rohm & Haas is the pioneer and principal producer less sparkle than Bin applica- 
of aerylie plasties. Today PLexicLas is found on . 
: * ‘sade tions where only top surface 
every type of Army and Navy plane— convincing ; -<ibl : 
proof of the qualities that have made it ‘‘aviation’s is visible. 
standard transparent plastic.” 

Why not investigate the ways in which it can 
give your products new sales advantages? Write or 
call our nearest office — Philadelphia, Detroit, Los 
Angeles, Chicago, Cleveland, New York. Canadian 
distributor, Hobbs Glass Ltd., Montreal. 


Only Rohm & Haas makes 


PLEXIGLAS 


CRYSTAL-CLEAR ACRYLIC SHEETS fs Mae oa 
AND MOLDING POWDERS The diagram shows how the same pattern background would 


appear when viewed through the tops of the three prisms shown 


above: A. Visible but distorted. B. Pattern not visible because 
of complete reflection. C. Visible but reversed. 











Prexictas is the trade-mark, Reg. U. S. Put. Office, for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Company 
Represented by Cia. Rohm y Haas, S. R. L., Carlos Pellegrini 331, Buenos Aires, Argentina, and agents in principal South American cities. 


~ (" ( ) \Ii Pp \ \  § WASHINGTON SQUARE 
S d 4 Li: B i PHILADELPHIA 5, PA. 
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When special 
made-to-measvre steels are needed. 


What amounts to a revolution in the manufacture of steels 
e and ynusual service has lace during t 
-S- ‘iloy Alloy 5 
nt 


¢ by nitriding. 
pplication to your pa 


For turning 
dead weight into ‘dollars, economically. 


u-s'S High Strength Steels h as u-s'S Cor-TEN— 
past ten years e con- 
eight 3 an 
e the 
outstan 
varying her desirable pro 
ance to at ri rrosion, 
vibration of fatigue, e@sY fabrication— 
can obtain whatever combination of P 
for top efficiency: 


Here’s low cost resistance to corrosion. 


Although it costs only @ Of plain steel, 
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pheric corrosion. By i 
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¢ | boards for tomorrow? 








BUSES 


STEAM TURBINES 
VACUUM TOWERS 








—9 TIMES OUT OF 10 
STEEL WILL DO IT BETTER 








ITH most of the advantages of steel, prod- New uses for steel—either alone or in combina- 
uct designers are well familiar. But it should tion with other materials—have been turned up 
be kept in mind that steel’s potentialities for the and proved practicable. 
future have, during these war years, been greatly To help you in taking full advantage of the many 
enhanced. desirable properties that steel can contribute to 
New, finer steels have been developed. Steel pro- —_- your postwar product—that will make it more dur- 
ducing and processing techniques have been im- able, more efficient, less costly to manufacture and 
proved. Faster and more efficient methods of apply- _ easier to sell—the nation’s largest organization of 
™ ing steel have been discovered. specialists in steel is ready to assist you. 
— CARNEGIE-ILLINOIS STEEL CORPORATION 
phew] Pittsburgh and Chicago 
ie a Columbia Steel Company, San Francisco, Pacific Coast Distributors 
ti United States Steel Supply Company, Chicago, Warehouse Distributors 


United States Steel Export Company, New York 
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Your car windshield illustrates our point 


Your windshield is transparent, of course. But also note how it 
withstands year after year of difficult weather conditions with- 
out harm to its hard surface...how it wipes clean time and 
again without need for refinishing. Your windshield keeps its 
shape and size indefinitely, regardless of temperature or humid- 
ity changes. And it is a material of great precision, ground to 
flat parallel surfaces to provide maximum clarity of vision. 

Combinations of these, and many other characteristics of 
plate glass, make it ideal for both major and minor jobs in the 
production, selling and use of tomorrow’s “better things”. 

Modern glass can perform excitingly difficult tasks. L-O-F 
tempered glass—Tuf-flex—has surprising resistance to impact 
and thermal shock. Glass can be laminated—with metal, with 
plastics and with other types of glass. 

Glass offers you versatility—in color, weight, shape and 
type of finish. We'd welcome an opportunity to show you 
how glass can help you make better products for tomorrow. 


Libbey-Owens-Ford Glass Co., 6055 Nicholas Bldg., Toledo 3, O. 











LIBBEY- OWENS - FORD 
a Gneat ame n GLASS 





Here’s the combination that makes GLASS 
one of the world’s most versatile materials: 


CHEMICALLY, the most stable of all ma- 
terials, except the noble metals. Won't rot, 
oxidize or disintegrate, plus 


DIMENSIONALLY STABLE. Coeflicient of 
expansion extremely low. Keeps its shape, 
plus- 


SURFACE, among the world’s hardest and 
smoothest. Nonporous, won’t absorb odors 
or moisture. More acid-resisting than any 
structural material. Unusual resistance to 
abrasion. Weathering qualities unequaled, 
plus— 


STRONG, tempered glass is stronger than 
some metals. A square foot, 44” thick 
withstands pressure of 45 lbs. per sq. in. 
and thermal shock of 466° F. Will not 
burn, plus— 


ELECTRICAL INSULATOR of outstanding 


strength. 











Destructiblle7? Wood — Metal — Plastics — 


Glass. No material is indestructible. However, bar- 
ring unforeseen conditions, no material will fail on 
a job in which it has been properly specified and 
engineered. When our application engineers say 
““Yes"", you can be sure about glass. 
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QUALITY STEEL TUBING... 


Then it was for wagon axles 


Oldtimers at OSTUCO will tell you that during the 
Spanish-American war, one of the applications of tubing 
was wagon axles. Today again, one of the chief needs for 
steel tubing is for wartime vehicles. And the demand is 
for steel tubing to meet specifications that reveal as great 
progress in tube-making as there has been in transpor- 
tation. But no matter how great the change in vehicle 
design, quality in tubing has always been of paramount 
importance at OSTUCO, where it is checked at every turn 
as demonstrated by the tensile test illustrated on this page 
—wherein tube sections are ruptured under tension to 
make sure OSTUCO seamless meets specifications of yield 
strength, elongation and ultimate tensile strength. 
Constant checks on quality have resulted in wartime 
tubing delivery which has earned such comments as, “‘we 
have come to look on your company as an essential and 
contributing factor in helping us meet our production 


schedules” from many of America’s industrial leaders. 


Why not contact the OSTUCO sales office nearest you for 
tubing engineering service and data when you start work- 
ing out your new plans for competitive production. The 


offices listed below are ready to serve you. 
* * * 


CHICAGO 6, ILLINOIS 
CLEVELAND 14, OHIO 
DETROIT 2, MICHIGAN 
HOUSTON, TEXAS 

LOS ANGELES, CALIF.. 


Civic Opera Bidg., 20 N. Wacker Drive 
1328 Citizens’ Bidg. 

2857 E. Grand Bivd. 

1006 Washington 


Suite 200-170 So. Beverly Drive, 
Beverly Hills, Calif. 


225 Fifth Ave. Bidg. 
3735-3745 St. James St. 
70 East 45th St. 

123 S. Broad St. 

501 Roberts Ave. 

77-79 Front St. E. 

604 Tulsa Loan Bidg. 
1016 Mainland St. 


MOLINE, ILLINOIS 
MONTREAL, QUEBEC, CANADA 
NEW YORK CITY 17, N. Y 
PHILADELPHIA 9, PA 
SYRACUSE, N. Y 

TORONTO, ONT., CANADA 
TULSA 3, OKLAHOMA 
VANCOUVER, B. C., CANADA 


THE OHIO SEAMLESS TUBE COMPANY 


Plant and Main Office « SHELBY, OHIO 


MANUFACTURERS OF SEAMLESS AND. ELECTRIC-WELD STEEL TUBING 
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with magnesium 


FABRICATED IN ALL USUAL FORMS 
1—SAND CASTINGS 

2—PERMANENT MOLD CASTINGS 

3—DIE CASTINGS 

4—ROLLED SHEET, PLATE, AND STRIP 


5—EXTRUSIONS: ROD, BAR, TUBING, AND 
SPECIAL SHAPES 


6—FORGING: PRESS AND HAMMER METHODS 


7—FORMED BY BENDING, DRAWING, PRESS- 
ING, AND SPINNING 


JOINED BY ALL COMMON METHODS 
RIVETING 

GAS WELDING 

ARC WELDING 

SPOT WELDING 


FLASH WELDING 


DESIGN NOTES ON DIE CASTING (No. 3) 


The general considerations of good sand casting design also apply to good die casting 
design, with the exception that thin sections are desirable and heavy sections should be 
avoided. Heavy sections can be avoided by the use of I-beam or rib construction, or it 
may be possible to core out a heavy section. 


Sharp corners and abrupt section changes result in stress concentration. These can be 


avoided by the use of generous fillets and by gradually blending thin sections into heavy 
sections. 


Draft on internal walls should not be less than 0.010 inch per inch on a side with as 
much more as will not interfere with the function of the part. Galling and warping will 
be reduced by so doing. Draft on external walls also contributes to good design. 


Undercuts decrease casting rates and interfere with clean-up. The extreme ease of 
machining of magnesium, however, often eliminates the need for undercuts. 


Inserts should be used where severe wear or bearing load is expected. Steel inserts are 
preferred over other metals because there is less chance of alloying action and conse- 
quent contamination during scrap refining. 


Full details on fabricating magnesium in all forms will be furnished you on request. 


LONG EXPERIENCE WITH MAGNESIUM IS AVAILABLE TO YOU—CONSULT WITH DOW 
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LEADING FABRICATOR FOR 
29 YEARS 


As the pioneer in structural magnesium, 
Dow is the logical and best source for 
technical data on all phases of its 
fabrication and application. The ex- 
tensive Dow engineering service . . . 
developed to assist you in your own 
product planning . .. is backed by 29 
years’ experience. Simply contact the 
nearest Dow office. 


DOWMETAL 





Cutting dead weight is one of magnesium’s outstanding jobs—and 


that means more than simply reducing the over-all non-productive 
load in things that move. 


It means, for instance, reduction of starting inertia in all sorts of 
equipment with parts that frequently start and stop . . . high-speed 
rotating members . . . and parts with reciprocating movements at 
high speeds. It means major reduction in wear and tear, in mainte- 
nance and replacement of moving parts. Moreover, it means mate- 
rial decrease in power consumption. 


Dowmetal Magnesium Alloys are particularly well adapted to many 
such applications. In addition to weight economy, they give you 
strength, toughness, machinability, corrosion resistance, and adapta- 
bility to fabrication in all common forms. 


When you design moving.parts, look to magnesium—and cut starting 
inertia! 





nezuune 


[AGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN © 


w York « Boston~+ Philadelphia +» Washington « 
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THE METAL OF MOTION 


Cleveland * Detroit « Chicago « St. Louis « Houston 


« San Franciseo + Los Angeles «+ Seattle 











1S YOUR PRESENT PRODUCT OUT OF DATE? 


(Can you name the plastic parts 
that make up this “high wheeler”? 
/ See chart below.) 


Plastic bicycle? No, just an 
artist’s way of showing you some 
of the varied products and parts 
made by Continental’s Plastics 
Division. 

If we placed end to end all the 
plastic items we’re now making, 
they'd stretch quite a distance. 
New uses are being found for 
plastics almost every day. Con- 
tinental takes the lead in con- 
verting these discoveries into 
practical application. 





With equipment to produce 
by compression, injection, extru- 
sion, lamination or sheet form- 
ing—our experiericed staff can 
plan the right plastic for your 
product—and give it the exact 
features it should have. 

So count on Continental for 
the latest and best in plastics. 
You'll find an alert, progressive 
organization qualified to give 
sound, practical advice and as- 
sistance at all times. 


Tune in ‘REPORT TO THE NATION,” every Saturday over CBS coast-to-coast network. 










CONTINENTAL 


PLASTICS | 


DIVISION 





Principal Cities 














; Cambridge, Ohio 


(a) Air scoop mounting—compression; (b) Hairbrush handles— 
injection; (c) Segment for circular file—injection; (d) Latch— 
injection; (e) Drawer handle— injection; (f) Molding—extru- 
sion; (g) 3-piece sheave for variable—compression; (h) Ball 
retainer—compression. 








. es 
es 
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Other products of Continental Can Company: meta! 
cans for food and other products; fibre and paper 
containers; crown caps and cork products; machinery 
and equipment; special war cans and weapons. 
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“THE PURPOSE OF ANNEALING MAY BE; (f) TO PRODUCE 


A DEFINITE MICROSTRUCTURE" 
NATIONAL METALS HANDBOOK 
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We have made it anil it still looks and feels like cloth; but, 
actually, every thread is impregnated with a synthetic resin 
and repels water and many ordinary chemicals. Water will go 


through it, but not into it. That is impregnated cloth. 

We make it another way in which the openings between the threads 
are filled and water will not soak into it or pass through it. That is a 
filled cloth. These are typical of many processes of preparing cloth for 
special uses — of combining a cloth structure for strength and flexibility 
with some form of what may be termed a “plastic.” 

Do not confuse these and other Holliston processes with ordinary cloth 
finishing. We prepare cloth with special characteristics to meet special 
needs — functional or decorative. Many of these processes make cloth 


a “flexible plastic,” capable of being folded, creased, stretched, glued — 


or formed. 
If you have a material problem for Post War 


production, consult our Research Department 


The HOLLISTON MILLS, Inc. 


Processors of Cloth for Special Purposes 


NORWOOD, MASSACHUSETTS , 


Sales Agents in Principal Cities 


or 


~~! 


THE WET CLOTH that 
WOULDN'T GET LIMP 





‘Cloth Bound 


A cloth bound book is bound to be 
kept — bind your 

CATALOG — SALES MANUAL — 
» INSTRUCTION BOOK, ETC. 


in HOLLISTON Book Cloth — dur- 
able, impressive, hard-to-soil, easy- 


to-clean. 


Write for samples. 
Consult yoyr printer. 








° 


SPECIAL FINISH 


HOLLISTON special finish cloths meet 
special needs — 
TRACING CLOTH — PHOTO 
CLOTH — RUBBER (PROCESSING) 
CLOTH — BOOK CLOTH — 
SHADE CLOTH — SIGN CLOTH 
— TAG CLOTH. 


Cloth combined with special com- 
pounds, filled, impregnated, coated 
-—to form a material with charac- 
teristics of a plastic and the flexible 
strengthof a woven fabric. 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


JN 





Prepared Each Month by the Bridgeport Brass Co. "Bridgepgrt’ 
ae a co. 
wv 





BRASS\— 


Headquarters for BRASS, BRONZE and COPPER 





Duronze Fasteners Withstand 
Weathering and Ravages of 
Time in Many Applications 





In transportation, communications, 
electric power, housing, and in many other 
fields there is a widespread need for de- 
pendable fastenings which will retain their 
strength and corrosion resistance in out- 
door service under varying conditions of 
atmosphere, moisture, and stress. Re- 
quirements range all the way from safety 
hooks on buildings; nuts, and bolts for 
large outdoor signs to special connections, 
clamps, ‘“‘U”’ bolts and other fastenings 
for such applications as railway signal 
apparatus, overhead catenary construc- 
tion, street railway systems, electric power 
stations, and transmission lines and marine 
construction. Vital equipment and, in fact, 
life itself may depend upon the reliability 
f such fastenings, and more and more 
engineers are demanding the best possible 
materials for such applications. They are 
unwilling to compromise with safety or 
eopardize costly equipment by using a 
material subject to rusting, deterioration, 
or failure. It is a tribute to the reliability 
ff Duronze alloys that they are so widely 

pecified for engineering uses requiring 
great strength and dependability. 


Electric power is, of course, one of the 
essentials of modern industry. The adop- 
tion of alternating current for transmission 
of electric power in the early part of the 
century made possible tremendous expan- 
sion of the utilities industry, which now 
spends millions of dollars for research and 
the maintenance of highest possible stand- 
ards. Since the functioning and safety of 
power transmission equipment depend to 
a great extent upon the strength, corrosion 
resistance, and reliability of the electrical 
connectors and other pole line hardware, 
Duronze alloys are widely specified for such 
applications. 


Duronze V for Cold Upsetting 


Wire and cable connectors, nuts, bolts 

id other fasteners made by cold upsetting 
Duronze V wire (approximately 98% 
copper, 2% silicon) average over 100,000 
psi tensile strength and will not deteriorate 
with time. Ordinary materials not only 
start with lower strength, but become 
weaker and weaker as their cross sections 
waste away with time. Duronze retains 
its strength despite weathering, tempera- 
ture extremes, smoke and gases, and is not 
subject to failure from stress corrosion 
ciacking. Duronze connectors withstand 











the stress of power lines loaded with ice 
or set in vibration by high winds. When 
Duronze bolts, nuts, and other hardware 
are used in conjunction with copper there 
is no problem of galvanic corrosion. En- 
gineers specify Duronze fittings and fast- 
eners for power and communication lines, 
and for electric and street railways and 
pole line hardware, as well as for signal 
apparatus because they are building with 
an eye to trouble-free service without the 
necessity for frequent maintenance or 
costly replacements. They realize that the 
difference in cost between Duronze parts 
and those made from ordinary materials 





Duronze fastenings are strong and 
last longer than ordinary ones. 


subject to deterioration and failure is 
infinitesimal when compared to the value 
of the entire installation. Yet fastenings 
made from Duronze can add immeasur- 
ably to the efficiency and trouble-free life 
of equipment. 


Ease of fabricaticn is an important con- 
sideration, and from this standpoint Du- 
ronze V is ideal for the manufacture of 
parts manufactured by cold forging and 
rolled threading because this alloy retains 
remarkable malleability even when hard 
drawn. 


There are many applications for Du- 
ronze in water works and sewerage plants. 
Large screens must be woven of corrosion- 
resistant wire and held in place by non- 
rusting dependable fasteners which are 
not subject to failure from the combined 
action of ammonia compounds, moisture, 
air, and stress. Conduits, gates, screens and 
filters, ladders, grating and hand railings 








are just a few articles where corrosion 
resistance is necessary in such plants. 


Duronze III for 
Screw Machine Parts 


When manufacturing facilities consist 
of automatic screw machines, and where 
parts such as split bolts and connectors 
are made on such equipment the manu- 
facturer has the advantage of using an 
alloy like Duronze III, a silicon aluminum 
bronze containing approximately 91% 
copper, 2% silicon, 7% aluminum. This 
alloy has grown in popularity for the 
manufacture of solderless wire and cable 
connectors and pole line hardware in sizes 
and styles that are most adaptable to 
automatic screw machine production. Ex- 
tremely large sizes in hard-to-machine 
shapes are cast or hot forged from Duronze 
III. This alloy is strong, hard, and cor- 
rosion resistant. It forges readily and ma- 
chines from 50% to 75% as fast as free 
cutting brass rod. In rod form, in the an- 
nealed condition, Duronze III averages 
more than 90,000 psi, and as a hot forging 
approximately 85,000 psi. 


High Yield Strength 


Nuts used on split bolt connectors have a 
tendency to become distorted. Duronze III 
nuts, because they are stronger, harder and 
possess a higher yield strength than those 
made from a softer -material, have less 
tendency to stretch or distort. Moreover, 
they can be used over and over again with- 
out loss of holding power. Since the metal 
has a low coefficient of friction, they can 
be screwed on tightly with less effort. 
Duronze III nuts, when used with silicon 
bronze, have less tendency to “‘seize”’ as 
compared to nuts made from the same 
material as the bolt or connectors with 
which they are assembled. 


Fine Corrosion Resistance 


This alloy has excellent resistance to 
corrosion from moist air and salt water, 
and consequently is ideal for high strength, 
corrosion-resistant marine hardware, turn- 
buckles, bolts, nuts, fittings, etc., used 
aboard ship as well as on dock installations. 
Suspension clamps and terminals used on 
the transmission lines running from Boul 
der Dam to the Pacific Coast are made 
from Duronze III forgings, and have 
proved their high strength and depend 
ability in outdoor service. 


Revised Duronze Manual 


Bridgeport’s revised Duronze Manual 
should be in the hands of every engineer. 
It contains 80 pages of charts, tables, and 
the latest specifications of high strength 
Duronze engineering alloys together with 
suggested applications and specific ex- 
amples of how they are safeguarding life 
and property in thousands of applications 
throughout the country. A letter on com- 
pany stationery will bring your copy 
promptly. 
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Corrosion 
Inhibitors 


From time to time readers of this col- 
umn have requested more detailed infor- 
mation on corrosion inhibitors. Since our 
space is limited, we have not been able to 
give this subject the importance it de- 
serves. 

If it has done nothing else, the war has 
taught us the importance of research and 
the evaluation of materials of construc- 
tion. In other words, scientific knowledge 
resulting from patient tests and keen ob- 
servations is being applied more fully in a 
practical way. Engineers are questioning 
whether materials used in various prod- 
ucts are the best available for the pur- 
pose. They are making a serious effort to 
keep down replacement and maintenance 
by preventing the destruction of costly 
equipment, through corrosion. A_ short 
article on corrosion inhibitors by A. R. 
Zender and C. L. Bulow was published 
in the proceedings of the Midwest Power 
Conference, April, 1944. Reprints of this 
paper are available and will be supplied 
free of charge to anyone interested. 

Among the subjects covered are: 

Mechanism of Protection 

Effectiveness of Nitrogen Compounds 

Proprietary Inhibitors 

Oils as Inhibitors 

Inhibition by Salts 

Arsenic and Antimony as Inhibitors 

Mechanism of Dezincification 

Mechanism of Inhibition 

Effect of Inhibitor in Sea Water 

Effect of Inhibitors on Stress Corrosion 


Bronze Welding Booklet 
Available 


Valuable facts for welders 
are offered in Bridgeport’s free 
booklet “Bronze Welding Al 
loys.”’ Included in the booklet 
are practical techniques for 
welding iron and steel; and Sili 
con copper tanks and plates. 
It also contains suggestions for the selec- 
tion and use of Bridgeport’s Bronze Rods 
for many brazing applications. Write to 
day on company stationery for your copy. 








Cold Forged Terminal 


Studs Aid Rapid Assembly | 


of Electrical Equipment 





In the assembly of electrical equipment, 
frequently some form of terminal is re- 
quired for internal connections on one side 
and external connections on the other. In 
such cases there are two main considera- 
tions. First, is the necessity for eliminating 
as many assembly operations as possible 
in the mass production of electrical appara- 
tus. Second, there should be protection 
against oil or moisture entering along the 
stud. 


Manufacturers Screw Products Com- 
pany has solved these problems by making 
collar and stud in one piece. This is accom- 





Terminal Stud made by Manufacturers 
Screw Products, Chicago, III. 


plished by cold upsetting ‘‘Bridgeport”’ 
wire stock into the desired shape. Assembly 
time is saved because the stud and collar 
are fixed, and not likely to disengage. Mul 
tiple connections are eliminated, and the 
collar effectively prevents the passage of 
oil or moisture. The collar can be hex., 
square, or round (with plain or milled 
edge). 


Bridgeport has developed a number of 
cold heading alloys of the correct temper, 
surface finish and composition for a wide 
range of requirements. In addition to the 
many varieties of brass wire which are 
available for ordinary purposes, Bridge 
port has brought out several cold head- 
ing alloys designed to meet engineering 
requirements. Hard drawn Duronze wire, 
for example, is very malleable and can 
readily be converted into bolts, nuts and 
other items economically by cold upset- 
ting. Many such parts average more than 
100,000 pounds per square inch in tensile 
strength, and will outlast ordinary ma- 
terials where exceptional corrosion-resist- 
ance, wear, toughness and strength are 
required. 








NEW DEVELOPMENTS 








This column lists items manufactured 
or developed by many different sources 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information 


A New Glass resistant to hydrofluoric aci 
based on phosphorous pentoxide instead of 
silica has been reported. This glass is said t 
be suited particularly to handle this acid i: 
connection with metal pickling, glass etching 
textile processing, ceramic and _ syntheti 
rubber manufacture, and oil refining. 

A Liquid for protection of concrete floors i 
reported. The liquid is said to harden the 
surface, stop dusting, and to damp-proof 
stain-proof and oil-proof the concrete all at 
a cost of 2 cents per square foot. 

A Hardness Tester is reported which clain 
to be particularly suited for indentation hard 
ness testing on very thin or brittle or shalloy 
surface conditions. Typical applications are 
in testing thin metal, plated surfaces and ex 
ceptionally hard and brittle materials. 


A Precision Countersink adaptable to pre 
cision countersinking in all types of material 
is reported. Design involves elimination of 
conventional split keeper, addition of ove: 
size phosphor-bronze radial bearing and in 
stallation of simplified puller-nut to remoy 
cutter. Tests are claimed to indicate redu 
tion of frictional heat to a minimum as result 
of bronze bearing installation 

High Speed Plating Machine with arotating 
cathode is said to maintain even quality 
solution at cathode, to have a constructior 
preventing corrosion of operating parts, and 
to be adaptable for plating inside surfaces 
bearings and other similar parts, large and 
small. 

Adjustable Keyway Broach is claimed t 
maintain tolerances of plus or minus .0005 
inch on every piece machined on productior1 
operation. Tool is said to be of advantage 
in smaller plants because of the low cost and 
elimination of complex setups frequently re 
quired for other types of machinery. It 
applicable to an arbor press, a lathe, or 
turret lathe 

All-Purpose Brazing Furnace is reported d: 
signed for silver brazing at low temperature 
copper brazing at high temperatures, powde! 
metallurgy, bright annealing, general tool 
hardening, and high speed tool hardening 
Unusual flexibility of use is claimed as a re 
of its wide range of attainable working ter 
peratures— from 1300 to 2500° F. 





PRODUCTS 


SHEETS, ROLLS, STRIPS— PHONO-ELECTRIC* ALLOYS — 
High-strength bronze trolley, messen 
ger wire and cable. 


WELDING ROD—For repai: 
cast iron and steel, fabricat 


CHANGER, SUGAR TUBES = ing silicon bronze tanks. 
LEDRITE* 


Brass, bronze, copper, Duronze 
for stamping, deep drawing, forming 
and spinning 


CONDENSER, HEAT EX.- 


For steam surface condensers, heat 
exchangers, oil refineries, and process 


making 
industries 


BRIDGEPORT 


automatic screw 
machine products 


OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN —Branch Offices and Warehouses in Principal Cities 


WIRE—F 





ROD— For 


Establisned 1865 


my * : 
Br dgep rt. ™arine hardware rr 
a sheets for tanks, boilers, 
heaters. flues, ducts, flashings 





BRASS, BRONZE, DURONZE COPPER WATER TUBE. 
‘or cap and machine screws, 
wood screws, rivets, bolts, nuts. 


ng DURONZE ALLOYS—High- 
A strength silicon bronzes for 
BRASS corrosion-resistant connectors, 


FABRICATING SERVICE DEP’ 
— Engineering staff. 
BRASS AND COPPER PIF 


Note: Bridgeport products a 
supplied in accordance with ex 
ing priority regulations 

*Trade name 


BRASS 


hot rolled 
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INHIBITS WHITE CORROSION 
ON DIECAST PARTS 


The same added qualities of a better paint- 
holding surface and corrosion resistance, 
which Bonderizing has brought to iron and 
steel, are available for zinc, zine alloy or cad- 
mium surfaces, with Bonderite 32. 


Without materially affecting mechanical di- 
mensions or apertures, threaded or intricate 
parts, its chemical action and resulting pro- 
tective coating occurs wherever the solution 
penetrates. 


This Bonderite coating on zinc and cadmium 
is often used as a final and only finish for pro- 
tection from corrosion. In other cases it is used 
as a base for applied organic finishes. The 
Bonderite coating is insoluble in water and is 
not affected by heat encountered with baked 
finishes. 


PARKER RUST PROOF COMPANY 


2179 E. MILWAUKEE + DETROIT 11, MICHIGAN 





BONDERIZING PARKERIZING PARCO LUBRIZING 


HOLDS PAINT TO STEEL INHIBITS RUST RETARDS WEAR 


PARKER ProbDuUCTS CONQUER RUST 
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Because They Are 


both Hard and Tough 


—even at Red Heat 





good materials for high-production 
metal-cutting tools 


One style of HAYNES STELLITE 
tipped tools. 




























® Metal-cutting tools of HAYNES STELLITE 
cobalt-chromium-tungsten alloys are especially Some Advantages of 

economical when high speeds with heavy feeds HAYNES STELLITE Alloys 
and deep cuts are required. With these tools 


f ‘ 1. Resistance to wear and abrasion. 
manufacturers have made marked savings in 


time and in cost per piece machined where 2. Hardness even at red heat. 

cutting tools cannot be ‘‘babied.”’ 3. Good mechanical properties at high 
The same properties that make these HAYNES temperatures over long periods of 

STELLITE alloys so useful in metal-cutting os. 

tools are also required in many other industrial 4. Resistance to atmospheric corrosion 

applications where hard, tough, abrasion- and corrosive chemicals. 

and corrosion-resistant materials are needed. 5. Low coefficient of friction. 


Our engineers can help you use the alloys 
economically and effectively. Write for further 
information. 


6. Practically non-magnetic. 


7. Available in the form of castings, 
small sheets, and welding rod. 


BUY UNITED STATES WAR BONDS AND STAMPS 











r 7 ON ‘ rm | r r 
HAYNES STELLITE COMPANY 
Unit of Union Carbide and Carbon Corporation 
New York 17,N. Y. [8 Kokomo, Ind. 


Chicago—Cleveland—Detroit— Houston—Los Angeles—San Francisco—Tulsa 





D < 










ABRASION- AND CORROSION-RESISTANT ALLOYS 


“Haynes Stellite” is a registered trade-mark of Haynes Stellite Company 









ADDR 
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) DOW COBNING, first in silicones, 





i Sas »Ul Sas sats “ 


is fully equipped with new plant and facilities for 
the production and distribution of an expanding line of silicone products 


American industry has been quick to utilize the new Dow Corning Silicones—to see the 
potentialities inherent in their higher order of heat stability, chemical inertness, water 
resistance, and dielectric properties. Dow Corning is now supplying, directly or through 
selected distributors, the following silicone products: 


Water-white, odorless, inert | : Insulating Varnish . . . recom- 
” ee . : 993 mended because of its extreme 
FLUIDS Silicone Liquids . . . notable 1 iy ; heat stability for impregnat- 


for their low rate of viscosity ing, coating and bonding, and 


AS PEI Te i a 


change over a wide tempera- waterproofing inorganic insulating materials 
. : ture range, low vapor pressure, water repellency, such as — ~~. — ee cloth, 
and good dielectric properties. tape, and sleeving. Other special purpose 


silicone resins and compounds are available. 


' Ignition Sealing Compound ... an 

4 easily applied silicone waterproofing STOPCOCK GREASE 
compound having excellent dielectric 
' properties, corona resistance, and the 
consistency of petroleum jelly. It neither hardens 
nor melts at temperatures ranging from — 40° F. 


to 400° F. 


A chemically resistant Silicone 
Grease for lubricating stopcocks 
and other ground glass joints. 


Special Low Temperature Compound 
. an oxidation resistant lubricant PLUG COCK GREASE 
and sealing compound developed for 


A Silicone Grease that affords easy 
use at temperatures as low as — 70°F. 


operation of lubricated plug valves 
over wide temperature ranges in most diffi- 


A lubricating Silicone Grease for cult services 


31° = sspecial applications in the tempera- 
— ture range of — 70° F. to 190° F. 








A lubricating Silicone Grease for 
41 special applications where operat- 
ing temperatures range from 0° F. 


to 400° F. 





DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
ADDRESS ALL INQUIRIES TO BOX 592 
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e Then here is a typical example 
of what you can do with steel 
castings. 

This baggage truck wheel formerly 
was made up of 76 pieces, requiring 
115 machine operations, plus a com- 
plicated assembly job. 

Now, it is a one-piece steel casting, 
requiring only four machine opera- 
tions, with no assembly cost at all! 
That's a real saving. 

Consider the advantages steel cast- 
ings offer you—strength, rigidity, 
scientific weight distribution, low 











finishing and assembly time, plus any 
combination of steel properties you 
can secure by any other method of 
fabrication. 

Whatever you make, or plan to 
make, this is something for you to 
look into. Careful research and broad 
experience enable steel foundries to 
help you make a better product. And 
it can be proved! 

Ask your steel foundryman, or 
write for information to Steel Found- 
ers’ Society, 920 Midland Bldg., 
Cleveland, Ohio. 











MODERNIZE AND IMPROVE 


YOUR PRODUCT WITH 
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THEY’RE DOING STRANGE THINGS TODAY 
wit PORCELAIN ENAMEL 














AIRCRAFT EXHAUST STACKS, including those 


used on many of our finest combat planes, are now por- 
celain-enameled throughout . . . and providing excep- 
tional service. A new High-Temperature Ground Coat, 
applied inside and out by dipping, fuses with the steel 
to form a permanent, rustproof finish . . . a finish 
unaffected by gas vapors and heat. 





i 
7 
{ 
i 
| Sd 
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BULKHEADS, CREW QUARTERS & GALLEYS.., some ot 
the newest transports, tankers and hospital ships have been built 
of porcelain-enameled steel—yes, steel finished with a new type of 
“seagoing” porcelain enamel. Consisting of a thin ground coat 
(from 314 to 5 thousandths) and two or more cover coats, totaling 
in all 10 to 12 thousandths in thickness, this ceramic finish is light 
in weight, highly flexible, hard-wearing and practically immune 
to even the “seagoing elements”. 








VICTORY RANGE PRO 
DUCTION, being stepped 


up and finishing costs cut sub- 


Today’s Porcelain Enamel is “Jough! 


Chinner coats and better 
bonding qualities make 
today’s porcelain enam- 
els more durable than 


stantially by a new ground 
coat that fires at the same 


1945 








ever. Without any sacri- 
fice in appearance or 
wearing qualities, theyre 
now tougher... actually 
flexible . . . more shock- 
proof and impact re- 
“stant. 

Write for detailed in- 
formation regarding 
these finer, inorganic 
finishes. 














FERRO ENAMEL CORPORATION ‘ 
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temperature as cover coats, 
In addition, new cover coats 
of greater opacity and cover- 
ing qualities are effecting still 
other savings. In some in- 
stances, even eliminating the 
need for an extra cover coat. 
In all cases, making possible 
a thinner, more rugged finish 
.. and one of great beauty. 





TOMORROW, AS IN THE PAST, THE FINEST PORCELAIN ENAMELS WILL BE MADE WITH FERRO FRIT, CLAY AND COLORS ... AND IN FERRO-BUILT PORCELAIN ENAMELING FURNACES. 











solves many problems in the absorption of impact shock 
and the isolation of transmitted vibration 








Be Sure This 
Engineering Book is 
in Your Data File 


Write for It 
TODAY 





VIBRATION and IMPACT 
ABSORPTION MATERIAL 
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‘BECAUSE IT’S ALL 





RUFIN functions with high efficiency 

under most conditions encountered 
in heat exchange processes. Being in- 
tegral—extruded from the original tube 
wall, it is endowed with the distinctive 
quality of providing performance of 
undiminishing efficiency for years and 
years. This means economy and con- 
stant dependability of service. 


TRUFIN is available in 3/8” to 1” O. D., 
with fin heights ranging from 3/64” to 
3/8” —with varying spacings. It can be 
bent and formed, and otherwise han- 





dled much like plain tubing. 





TRUFIN IS BEING USED TODAY 


wherever the highest efficiency 
is demanded. 


Refrigeration e Chemical Industry 
Motive Power 
Oil Industry 


Army « Aviation 


Air Conditioning « 


Navy e« Power Field « 





945 


Propuct ENGINEERING May. 1945 





om ee SITET a ne pga: = — eS EE ee ee 


(Fins con be ond tenait 
T RU FI x iS NOT AFFECTED 


BY VIBRATION OR SUDDEN HEAT CHANGES 









" RT ge 
(This is unretouched Phote of Trufin) 


(fins are extruded from 
original tube) 


Low fins provide three times as much 
surface as plain tubes, and are most 
practical and efficient for use in shell 
and tube condensers, or in liquid-to- 
liquid heat exchangers. They will de- 


liver more BTU’s per dollar. 


High fins are exceptionally efficient in 
applications where vibration and sud- 


den heat changes are a factor. 


Send for ‘Report on TRUFIN’’—a tech- 
nical digest of the efficiency of finned 


tube. 


BUY MORE BONDS 


QLVER yx 


TUBE DIVISION 





CALUMET & HECLA CONSOLIDATED COPPER COMPANY 


1411 CENTRAL AVENUE °* DETROIT 9, MICHIGAN 
UNIFIN TUBE CO., LONDON, ONT. 














In Canada: 
















This question is being thrown at us every day. 
More and more, design engineers realize the 
importance of reducing vibration by proper 
use of rubber mountings, properly engineered. 

Today, Rubber Mountings are a vital struc- 
tural element in virtually all military electronic 
equipment. They have also been incorporated 
into the design of many wartime vehicles and 
heavy weapons. 

Production of U.S. Rubber Mountings is 


still entirely devoted—directly or indirectly— 


284. 


SERVING THROUGH SCIENCE 


to the war effort. So numerous and exacting are 
current demands on United States Rubber Com- 
pany technicians in this field that work on prob- 
lems of vibration-elimination for postwar prod- 
ucts must be indefinitely postponed. 

We deeply appreciate the patience and un- 
derstanding our manufacturer-customers are 
showing in this situation. And we look for- 
ward eagerly to the time when we can again 


work with them in close cooperation. 





Listen to “Science Looks Forward’’—new series of talks by the great scientists of America— 
on the Philharmonic-Symphony Program. CBS network, Sunday afternoon, 3:00 to 4:30 E.W.T. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER + NEW YORK 20, N. Y. 
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MRE AS LINUITLESS AS SPACE 


Boat’. 17 KES 


UA 


S alloy steel specialists, one of our jobs 
for many years has been the research- 
ing and commercial development of spe- 
cial electrical materials—highly individu- 
alized alloys which have helped many a 
designer to realize in fact what he hoped 
for in theory. We developed a number of 
these materials, and some of them are at 
the heart of the war’s most valuable con- 
tributions to the electrical and electronic 
sciences of the future. 


The Allegheny Ludlum line of finely de- 
veloped silicon steels, high-permeability 
and high-resistance alloys, and glass-to- 
metal sealing alloys is most complete. 
What’s more, it is backed by exhaustive 
data on characteristics and performance, 
and amplified by full technical coopera- 
tion. @Whatever you want to do, electri- 
cally or electronically, let us work with 
you. Allegheny Ludlum Steel Corporation, 
Brackenridge, Pa. 


ALLEGHENY LUDLUM 


Duypliea lo We Eleitnical Guilutry 


ALLOYS DEVELOPED AND PROVED FOR SPECIAL CHARACTERISTICS 
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Stacks built of Mayari R, Bethlehem’s high-strength, 
low-alloy steel, are showing excellent performance, 
year after year, in resisting corrosive fumes and gases 
which resulted in early failure of the ordinary carbon 
steel stacks which they replaced. 

Mayari R has other outstanding advantages. It makes 
possible lighter construction, with reduction in dead 
weight up to 40 per cent, because its yield point is 
nearly twice that of mild carbon steel. And it is ductile 
and exceptionally weldable—hence is readily fab- 
ricated under ordinary shop practices. 

Get the facts on Mayari R, which is available in 
sheets, strip, shapes, plates and bars. Just write to 
Bethlehem Steel Company, Bethlehem, Pa., for booklet 


giving complete information. 


PHYSICAL PROPERTIES OF MAYARI R 





Ultimate tensile strength p.s.i............. 70,000 min. 
I ig oc oa ns ocnceeeeenedens 50,000 min. 
Elongation in 2 in. pert cent min................... 22 
es SUE, i Ob. 5s cae cea dcctecuececs 50,000 





Ee ee, ee ee 0.70 
Modulus of elasticity.................... 28-30,000,000 





Mayari R ché dhe stengor. longer lalliag 
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Now 142 parts 


TOCCO-HARDENED 
by Cooper-Bessemer 
on one Tocco Machine 


i ahebe 


186-LB. CROSS- 
' HEAD PIN 






VYo-OZ. SET SCREW 


9.,.renowne ies fof Bygn tod DY 
ype - rte 
na com ering 15 


is ‘ 
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.*. ts ¥% 
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raraence FT c 
‘ KsHAr 
HIO cr Anand. eed 


tHE ° cle * + 7 BOTH HARDENED 
er _ 24 ae) ey Vs ee el eee) 

P | \ x eo : MACHINE 
eee Many Hardened 


in }/3 Former Time 


7. above report on the TOCCO hardening carbon and alloy steels. All are hardened on the 
of 79 parts for Cooper-Bessemer engines and same TOCCO machine. 


compressors appeared in July, 1943. Since then, TOCCO cuts the hardening time of many of 
the production of 63 more parts has been as- 








these parts 75%; eliminates straightening; re- 


signed to this versatile “‘one-man heat-treating duces machining and grinding; provides better 


department.”’ working conditions. 





These 142 parts range in size from 1% oz. set Find out how versatile, speedy TOCCO Induc- 
screws to 186-lb. cross-head pins. Materials in- tion Heating can improve your products, step up 
clude SAE 52100, SAE 1050 modified, NE 8620, your output and cut your costs. The 32-page 
Meehanite, as well as carburized low-carbon, book, ‘“‘Results with TOCCO,”’ free on request. 


THE OHIO CRANKSHAFT COMPANY - Cleveland 1, Ohio 


Ls INDUCTION 


HARDENING, BRAZING 
ANNEALING, HEATING 
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SAVE WEIGHT WITHOUT SACRIFICING 
STRENGTH OR DURABILITY BY 
ADOPTING SPUNSTEEL DESIGN 


@ Engineers and designers associated 
with the automotive and aviation in- 
dustries welcome SPUNSTEEL'S contri- 
bution of lighter, stronger pulleys for 
drive and driven installations. Through their use, the moment of inertia may 
be lowered significantly in many critical applications. The desired character- 
istics of balance and concentricity are inherent in SPUNSTEEL single and 
multiple V-groove pulleys, made possible by a unique process of fabrication 
which embodies automatic roller-forming (patented) and utilizes steel strip of 
uniform gauge and analysis. Sound functional design and efficient, high speed 
production techniques keep costs remarkably low. Submit your special pulley 
design problems to SPUNSTEEL now. Refreshed by war-intensified creative 
activity, SPUNSTEEL engineers are ready to assist you in the planning of civil- 
ian production with ideas that promise even greater advances in the develop- 
ment of special purpose, custom built pulleys. 


A colorful 


six page bro- 
chure for your 
file will help 
you line up 
parts produc- 
tion for lower 
cost, faster as- 
sembly in 

/ sia peacetime. 
ee oreo Products de- 
signed by SPUNSTEEL to employ 
stamping, brazing, welding and au- 


- CORPORATION 
tomatic roller-forming processes often 


replace forgings and machined bar = 2041 DUEBER AVENUE, Ss: Ww. CANTON B, OHIO SU 
steel parts to genuine advantage. 


Write for your copy today. —— 


“* 
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THE PROBLEM was to get the edges to meet smoothly 


As a matter of fact it would be hard to conceive 
of a trickier press problem in this respect. The time 
was 1905. But even then Presteel was cracking the 
hard ones. Incidentally, the substitution of stamp- 
ings for forgings reduced the weight of a bicycle 
by about sixty pounds. 

Presteel was first in drawing steel cartridge cases 
(1919); first to draw false ogives (windshields) for 
shells (1930); first in “ironing” aluminum, and has 


just drawn the heaviest magnesium yet drawn. 
Always experimenting, improving, searching for 
new types of jobs for big presses, Presteel aims 
to remain first in stamping development. 

Keep tuned to Presteel through Press- 

prints. This monthly publication gives 
interesting information on current 

stamping accomplishments. If you 

wish your name on the list, write to: 


705 BARBER AVENUE, WORCESTER 6, MASS. 
ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 
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You need all these properties to meet tomorrow’s 
keen, product competition. 


ADAPTABLE—ECONOMICAL. Modern Porcelain 
Enamel can be economically applied to any practical 
shape whether formed, stamped, drawn or welded. 


AGELESS DURABILITY. Modern Porcelain Enamel 
resists moisture, corrosion, acids, alkalies, alcohol, 
climatic or atmospheric changes, abrasion and hard 
daily usage. 


COLORS WITH “SALES APPEAL.” Gleaming 
white, bright hues, soft pastels, smart decorative 
effects in modern Porcelain Enamel never fade or 
lose their luster and brilliance. 


SANITARY—EASY TO CLEAN. The non-porous, 
non-absorbent smooth surface of modern Porcelain 
Enamel needs only soap and water to bring back its 


Original beauty. 


¥ 
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To help you make best use of Porcelain Enamel 
finish, let us send you, free of charge, an authoritative 
new 24-page handbook of design and fabricating 
suggestions prepared especially for designers. You 
may also have the benefit of individual consultation 
with our Technical Advisory Division without charge 
or obligation. 


PORCELAIN ENAMEL INSTITUTE, Inc. 
1010 Vermont Ave., N. W. 


- Washington 5, D. C. 


Thousands of Fabricated Parts from Taylor’s Sheets, Rods, Tubes 


oO One of several parts for an 
artificial leg, which is sawed, 
milled and drilled from a flat 
sheet of Phenol Fibre. 


© Hinge support blocks for 
the P-51 Mustang fighter planes’ 
elevator trim tabs were created 
and designed by Taylor en- 


gineers. 


© Switch spacers, made from 
tubes of Phenol Fibre, are 
quickly and accurately finished 
on a Taylor automatic screw 
machine. 


From sheets, rods, and tubes of Phenol Fibre or Vulcanized Fibre, Taylor 
makes thousands of different fabricated parts, turning them out by the 
millions and doing it quickly, accurately, and economically. 


Almost every one of these parts is specially designed for a special purpose 
and calls for a laminated plastic with special characteristics. Their 
common feature is light weight with great strength. In addition, they 
have insulating, electrical, and dielectrical properties unequalled by 
any other material. 


Having been in this business for more than fifty years, Taylor also has a 
stock of standard tools for turning out such things as plain washers, and 
shoulder bushings, in so many different sizes that the chances are good 
that the size you need is in stock and your fabricated part can therefore 
be made more quickly and more inexpensively. 


Whatever your problem, our engineers will gladly tell you, without 
obligation, exactly what Taylor Laminated Plastics can contribute to its 
solution. Write us today, sending sketch or blueprint. 


TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE* Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA : OFFICES IN PRINCIPAL CITIES + PACIFIC COAST HEADQUARTERS: 5448S. SAN PEDROST., LOS ANGELES 13 
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High lines and sub-stations that carry surging 
energy require untold numbers of electrical 
connectors and accessories. This pole line 
hardware includes such items as turnbuckles, 
clamps, screws and rivets, washers, nuts and 
bolts ... millions of them no bigger round than 


your little finger! 


But these are not ordinary bolts and accessories 
... they must be strong and tough to withstand 
gales and storms and ever-changing tempera- 
tures. They must resist the corrosive action of 
gases and vapors in industrial centers; of saline 


seaboard fogs; humid gulf coast atmospheres. 
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Such a job calls for a dependable engineering 
metal, hence the ever-increasing use of Ever- 
dur*, The American Brass Company’s Copper 
Silicon Alloy, for applications that demand 
steel-like strength, high fatigue resistance and 
ready workability, combined with the corrosion 
resistance of copper. Many finished products 
of Everdur are available through leading man- 


ufacturers. Ask for Anaconda Publication E-6. 


Other uses for this moderately-priced Anaconda 
Alloy are shown on the following page. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass LtD., New Toronto, Ont. 
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TRONG, tough and corrosion resistant, this weldable 
and workable Anaconda Alloy is saving countless 
dollars everywhere: In the electrical field; in railroad 
signal equipment; as a fastening metal in the marine 
field; for welded tanks and unfired pressure vessels; in 
rater works and sewage treatment plants; for chemical 
and petroleum process equipment. 


Everdur Metal, The American Brass Company’s 


Copper-Silicon Alloy, is produced in practically all 


commercial forms—sheets, strips, plates, wire, rods, 





bars, shafts, tubes, shells, pipe, hot pressed forgings, 


casting ingots, drawn shapes and special products. 


| 
Ke 
! 
t 


Everdur is regularly supplied in compositions suit- 
able for hot or cold working and for fusion welding with 
rods of similar composition by either the oxy-acetylene 
torch or carbon arc. Your inquiries on Everdur will 


receive close attention by our Technical Department. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 
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TOGETHER THEY FORM A 


LASS and metal work together for the elec- 

tronics industry under a yoke fashioned by 
Corning Research in Glass. 
Metalized glass has been used for many years, 
mainly for decorative purposes. But Corning Re- 
search developed a metalizing process which can 
be accurately controlled and which is permanent 
under severe industrial service conditions. 


The superior electrical properties of glass are 
well known in the electronics field. Low power 
factor, high dielectric strength, extremely high 
resistance, wide range of dielectric constants — 


} 
JURNING 


MeCANS ' 


Research in Glass 


*PYREX”, «VYCOR” 


May, 1945 


and “CORNING” are 


2 


fp 


GREAT TEAM... 
thanks to Corning Metalizing ! 


coupled with fine mechanical properties — make 
glass invaluable in electronic applications. The 
addition of metalized areas permits hermetic 
seals between glass and metal by ordinary solder- 
ing methods. Corning’s metalizing process, par- 
ticularly when applied to low expansion glasses, 
also produces accurate and fixed inductances, 
capacitances or shielding. 


Perhaps our team of glass and metal can help 
you. Write us about your problem. Address Elec- 
tronic Sales Department R5, Bulb and Tubing 
Division, Corning Glass Works, Corning, N. Y. 


Electronic Glassware 


istered trade-marks and indicate manufacture by Corning Glass Works, Corning, N. 
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@ In appearance these Hackney Deep-Drawn Shapes 
are as far apart as the poles; but in the advantages 

they afford users, they are the same. Deep-drawn by the 
Hackney process, these shells often speed up production 
and reduce the cost of an individual part. Frequently, 
over-all weight is decreased—and other times strength 


is added — while many times both results are obtained. 


Pressed Steel Tank Company are specialists in the 
manufacture of seamless deep-drawn shells and Ty 
shapes of various sizes. Each shell is drawn from a solid 

circular sheet or plate of material by means of 

high-pressure hydraulic presses especially designed for this work. 
Pressed Steel Tank Company’s special Hackney 

Cold-Drawing Process results in smooth finish, uniform 


thickness and temper. 





Let our engineers develop new parts for you, or 


improve on those now being used. Write today for full details. 






Pressed Steel Tank Company ~— 


Manufacturers of Hackney Products 


3312 Vanderbilt Concourse Building, New York 17 
208 South LaSalle Street, Room 2082, Chicago 4 565 Roosevelt Building, Los Angeles 14 
1434 South 66th Street, Milwaukee 14 


CONTAINERS FOR GASES, LIQUIDS AND SOLIDS 
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Altec Lansing’s speaker throat insert was formerly machined from 
brass bar, with scrap loss of over 50%. Spacer fins were punched and 
sweated on. Three-piece die casting cut cost 76%...no machine work 
required. Economies like this are available to you if you use the new 
Harvill die casting machine as a machine tool on your production line. 





Send for new brochure 
now. Plan your production 
around new die casting 
methods and bring your 
costs down to new com- 
petitive methods. 








POSITION 
ADDRESS 
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Fiberglas-plastics fabrications by United States 
Rubber Company for Nash-Kelvinator Corporation. 


FIBERGLAS’*- REINFORCED PLASTICS 


—a spectacular, new, lightweight 


Stiudiual Mateual 


rae Aircraft struc- 
SS ) tural parts, such 
\ ‘ as the cabin 
SO structure of the 
~-¥ Army R-6 Helli- 
copter, are now 
being made of plastics reinforced 
with Fiberglas — fine filaments of 
glass woven into cloth, then used with 
low-pressure resins in the fabrica- 
tion of extremely strong, lightweight 
laminated plastics parts. 

Fiberglas textiles are resistant to 
moisture, therefore are dimension- 
ally stable. They possess great tensile 
strength, and are resistant to heat, 
oils, corrosive vapors and most acids. 

The combination of Fiberglas and 
certain low-pressure resins has re- 
sulted in a material with properties 
which excel those of any material 
previously available for commercial 






use. For example, impact strength 
from five to ten times that previously 
obtained in laminates is now attain- 
ed through Fiberglas reinforcement. 
Higher strength-to-weight ratios, 
greater rigidity, dimensional stabil- 
ity and simplified fabrication are but 
a few of the advantages which are 
resulting in the rapidly increasing 
use of Fiberglas for reinforced plas- 
tics sheets and formed parts. 
Samples and complete information 
on Fiberglas Textiles will be sent 
to you on request. Owens-Corning 
Fiberglas Corp. does not manufac- 
ture resins or finished laminates but 
will be glad to furnish data on tech- 
niques in the use of Fiberglas and 
low-pressure resins. Write: Owens- 
Corning Fiberglas Corp., 1878 Nicho- 


las Bldg., Toledo 1, Ohio. In Canada, 


Fiberglas Canada Ltd,, Oshawa, Ont. 


( my BERGLAS |, sasic a 


*T, M. Reg. U. S. Pat. Off. 











iz % g vin TR 5 
Fiberglas—glass in the form of fine fibers—twisted 
into yarn and woven into cloth, possesses many of the 
properties most sought after in low-pressure laminates. 





R-6 cabin structure of Fiberglas-reinforced plastic 
being trimmed and made ready by U.S, Rubber for 
shipment to Nash-Kelvinator. 





The R-6 Helicopter which will be used to transport 
wounded from inaccessible combat areas and will 
service military outposts with supplies. 
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Processing equipment made of 
Republic Enduro Stainless Steel is 
not a trap for contaminating and 
corrosion-inviting particles of ma- 
terials. And when it is formed into 
tubing by the ELECTRUNITE 
method, time-tested Enduro is an 
ideal material for such applications 
as this mixer used in a food proc- 
essing plant. 


Enduro is used for many other pur- 
poses—to resist oxidation, to pro- 
tect against contamination, to main- 
tain strength at high temperatures 
or in sub-zero cold, and to enhance 


eye-appeal. 


Chis lustrous metal is clean, sani- 
tary, and easy to keep that way— 


Also Carbon Steel Mechanical Tubing 
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yet it is one of the strongest steels. 
Its surface lasts for the life of the 
equipment, too, for it is solid stain- 
less steel throughout—cuts main- 
tenance and replacement costs. 


When Enduro Stainless Steel is 
formed into tubing by the ELEC- 
TRUNITE process, wall thickness, 
diameter, and concentricity are al- 
ways uniform. The strength and 
workability of every length of 


Reg. U.S. Pat. ~ 


ELECTRUNITE tubing are uni- 
formly high too. 


ELECTRUNITE Enduro tubing is 
made in a wide range of sizes, fin- 
ishes and analyses to meet every 
need. For further information. 
write to: 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION + CLEVELAND 8, OHIO 
Export Department: Chrysler Bldg., New York 17, N.Y 


STAINLESS STEEL TUBING 





Seamless Steel Tubing... 














Long The Accepted Answer For Structures 
Which Must Be Strong, But Light 


Engine mounts, bomb racks, landing gear struts and many 
other vital parts of giant aircraft are normally built of seam- 
less steel tubing. Easily fabricated, easily serviced, these 
tubular structures are efficient—and preferred. They give 
maximum strength and dependability with a minimum of 
weight. They can be readily shaped and machined. 


These same qualities make tubing widely applicable to 
peacetime structural uses in many fields. 

Standard structural tubing can be supplied in sizes, wall 
thicknesses and with physical properties for every normal 
need. Michigan laboratory facilities are available whenever 
needed in developing tubing for any special requirement. 


An illustrated folder is available describing Michigan Tubing. Write for a copy of “Seamless Steel Tubes”. 


®’ MICHIGAN SEAMLESS TUBE COMPANY 


SOUTH LYON 


Aworded Feb. 12, 1943 


* MICHIGAN First Stor Sept. 9, 1943 


Second Star May 27,1944 
Thied Star Dec. 2, 1944 
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Here, through a new develop- 
ment in laminated phenolic 
plastics, a whole new avenue 
of applications is opened for 
you... new potentialities for 
successful post-war products. 

Economical to produce, 
Post-Formed . Phenolite parts are 
made by heating the sheet material 
for a few seconds and forming in an 
inexpensive wooden mold with 
standard press equipment. In a mat- 
ter of minutes, practically any shape 
or form may be obtained—without 
sanding or removing “‘flash.”’ Fabri- 
cation may be done before or after 
3 the forming operation. 














- . Phenolite is light in weight 
(about half the weight of aluminum) 
. is an excellent electrical insula- 





ction Bi a 


Formed in a single operation 


with Post-Formed Phenolite, this portable oxygen unit 
support used in B29 Super-Fortresses illustrates a 
revolutionary new development in laminated plastics. 


Post-Formed Phenolite 


Offers You New Possibilities 
for Profitable Post-War Products 


. . : y GN 
nical men in planning / \ 
your post-war projects. ( h | 

* ' 
*A formable thermosetting sheet moterial \ 4 j 
f Ps 


BR NATIONAL VULCANIZED FIBRE CO. 


Offices in Principal Cities 








tor ... has remarkable mechanical 





strength... possesses good machin- 
ability...and is highly resistant to 
moisture. This unusual combination 
of properties makes it a versatile ma- 
terial suggesting an almost endless 






number of industrial applications. 


Now used almost exclusively for 
structural parts in aircraft—demon- 
strating its stability under varying 
atmospheric conditions —Post- 
Formed Phenolite is being supplied 
for important war purposes only. 
But, in it, you’ll find countless possi- 
bilities for profitable peacetime 
products. Write today for further 
information and the assistance of 
one of our trained tech- 






Wilmington, Delaware 
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“"ORCO" Rubber 
Parts used _ in 
r — St EO copnneaceas eee ‘ 
IN proD ct PERFORMANCE 
@ Mission of the gutomatic pilot is precision sibility of The Ohio Rubber Company: \t takes 
flight. Instantly, detects and corrects the a completely qualified organization to fulfill 
sa mechanical “nerve such responsibilities successfully. 1+ may be 
summed UP in one word 


smallest deflection. \t i 
ration”. - 


sitivity to yariations from 4 


"Orco-OPpe 





center" whose sen 
fixed course far excels that of the human brain. 
“Anatomy” of the Automatic Pilot which includes complete research, engineering: 
1100 parts comprise the automatic pilot built and manufacturing facilities in the fields of 
for various tyPes mechanical molded and extruded rubber and 
bber together with modern proc t 
d synthetic rub- ; 
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BERRY-FINISHED ROCKETS 


“Blast Saps Loose. e 


Navy rockets, one of the most 
pushed”’ items on today’s munitions program, 
are finished with Berry Brothers’ “ 


“production- 


production- 
pushing” specification finishes! Three coats in 
15 minutes! No “bottle-neck”’ on the finishing 
line here! 

The finishing system on one conveyor line 
rocket job is a spray coat of Berry Brothers’ 
3-183 Primer, air-dried five minutes—follow- 
ing with a spray coat of Berry Brothers’ 3-67F 
Olive Drab, 


half minutes—and concluding with a second 


infrared baked for three and a 


SEE OUR INSERT 


ODUCT ENGINEERING May, 


1945 


infrared baked for the same 
length of time. 


enamel coat, 


There are only two handling operations— 
on the conveyor and off. 

Do you need to speed up production? Is 
your finishing setup too involved? Too many 
handling operations? Feel free to utilize our 


production experience. Write our industrial 


RS 


Walkerville Ont. 
BOSTON e¢ JERSEY CITY © CINCINNATI © CHICAGO 
ST.LOUIS © INGLEWOOD, CALIF. © MONTREAL 

WINNIPEG *© TORONTO 


finishing department. 


BERRY BROTHER 


Paints: Varnishes: Enamels: Lacquer. 
Detroit 7, Mich 


IN SWEET’S NEW PRODUCT DESIGN FILE 








Heavy Pipe stssemblly or Delicate Pipette 





SARAN READILY FILLS BOTH REQUIREMENTS 


A little ingenuity and some stock Saran Plastic go a long 
way in developing new, useful products, particularly 
when you need something to resist the action of corrosive 
materials . . . Shown here are only a few of the things 
we have developed in our own laboratories to meet in- 
dustrial needs. On the top is an anti-splash acid funnel 
made from a sheet of Saran and half of a pipe coupling. 
The whole unit is attached to a heavy Saran pipe assembly. 


In the insert is a delicate pipette made from Saran rod 












and tube. All were cut from stock material and welded 


by simple methods with tools readily available. It will 
pay you to investigate the versatility of Saran Plastic Pipe, 
Tube, Sheet, Rod and Molded Fittings . Send for 
our latest P-11 Technical Bulletin, just off the press, 
which illustrates methods of welding Saran. Let us put 
you on the list to receive our coming new P-12 Bulletin 


covering the fabrication of Saran. 


HODGMAN RUBBER CO. 


FRAMINGHAM, MASSACHUSETTS 


New York 16 
261 Fifth Avenue 


San Francisco 5 
121 Second Street 


Chicago 2 
173 West Madison Ave, 


Saran tube, pipe fittings, sheet and rod. Extruded products of rubber and plastit. 


Horco Coated Fabrics. 
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Allentown, Pa. 
Ansonia, Conn. 
Birmingham, Ala. 
Bridgewater, Mass. 
Brooklyn, New York 
Buttalo, W. Y. 
Charleston, W. Va. 
Chattanooga, fenn 
Chicago, Ill. 
Cincinnati, Ohio 
Cincinnati, Ohio 
Cleveland, Ohio 
Denver, Colo. 
Detroit, Mich. 
Flint, Mich. 
Hamilton, Ohio 
Hamilton, Ontario 
Irvington, N. J. 
Jeannette, Pa 

Los Angeles, Calif. 
Milwaukee, Wis. 


Mt. Vernon, 0., Grove City, Pa. 
Newark, WN. J., Peoria, Hil. 
New York, N. Y., Mahwah, WN. J. 


Oakland, Calif. 
Orillia, Ontario 
Philadelphia, Pa. 
Philadelphia, Pa. 


Phillipsburg, WN. J. 
Pittsburgh, Pa 
Portland, Oregon 
Rochester, WN. Y. 
St. Louis, Mo. 

St. Paul, Minn. 


Seattle, Washington 


EEHANITE FOUNDRIES 


Traylor Engineering & Mig. Co. 
Farre!-Birmingham Co., Inc. 
The Continental Gin Co. 

The Henry Perkins Co. 





€. W. Bliss Company 


Pohiman Foundry Co., Inc. 
Kanawha Manutacturing Co. 
Ross-Meehan Foundries 
Greenlee Foundry Company 








Spokane, Washingt 
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Grinders | p 

The Cincinnati Milling Machine Co. 

Fulton Foundry & Machine Co. 
The Stearns-Roger Mtg. Co. 


Atlas Foundry Co. 


General Foundry & Mfg. Co. 

The Hamilton Foundry & Machine Co, 
Otis-Fensom Elevator Co., Ltd, 
Barnett Foundry & Machine Co. 


Elliott Company 
Kinney tron Works 
Koehring Company 


Cooper-Bessemer Corporation 


M. H. Detrick Co, 


The American Brake Shoe Co. 
Vulcan Foundry Company 


E. Long, Ltd. 


H. W. Butterworth & Sons Co. 
Florence Pipe Foundry & Machine Co. 
(R. D. Wood Company, Selling Agents) 

Warren Foundry & Pipe Corp. 

Rosedale Foundry & Machine Co. 
Crawlord & Doherty Foundry Co. 
American Laundry Machinery Co. 


Banner tron Works 
Valley tron Works 


Washington tron Works 
gton Machinery & Supply Co, 
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A. NEW DESIGN, 


A new product demands the 
“BUILT-IN” quality of 


MEEHANITE Castings 


ithcnsty introduced by the Radio Corporation of America,’ 
this improved Electron Microscope is fifty to one hundred times 
more powerful than the best light microscope. Micrographs 
taken with it can be enlarged toa useful magnification of as 
much as 100,000 diameters. 

Truly a precision instrument, its design and construction 
call for the better engineering properties provided by Meehanite 
Castings. In the RCA Electron Microscope the following are 
Meehanite Castings: 


1. Valve Block Gear Frame 2. Valve Block 
3. Viewing Chamber 





The rigid control of the manufacturing and metallurgical 
processes used in the production of Meehanite Castings provide 
freedom from internal stresses and increased dimensional sta- 
bility. The finished castings shown reveal the need for uniform 
density, solidity, lack of porosity to assure good vacuum and 
ready machinability, contributing to manufacturing efficiency 
and “built-in” quality. 

IN NEW PRODUCT DESIGN THE TREND IS TO MEEHANITE 


Write for our Bulletin No. 19, “Meehanite Castings vs. Welded 
Construction.” 


MEEHANITE RESEARCH INSTITUTE 


NEW ROCHELLE, N. Y. 
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Whether needed for sealing in bearings or for 
feeding lubricants; for absorbing shocks, vibra- 


tion or noise; for grinding or polishing opera- 








tions; for services in exposure to sun, heat, mois- By referring to the Felters Manual, you can—even 
ture or cold—Felters can supply a correct type of without previous experience—select the exact 
felt. That is why it is being substituted in more and quality, weight, thickness, shape and size of felt 
more cases for rubber and cork. for your particular requirements. May we send 

And ordering the correct felt from Felters is easy. you a copy of this handy book? “ane 

Ser 
tHe Felters Company “ters 
210-D SOUTH STREET, BOSTON 11, MASSACHUSETTS states 
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There are many steels that offer high yield strength; there are 
others that provide good ductility. It is the combination of both 
desirable properties in N-A-X High-Tensile Steel that makes 
possible exceptional economies in the design and fabrication of 
stressed parts. N-A-X High-Tensile Steel is proving its worth 
in varied war equipment and in essential civilian products ... 
bringing to manufacturers the advantages of easy cold-forming, 
excellent weldability, great strength, and high resistance to im- 
pact, wear and fatigue. It is one of America’s most useful steels. 


N-A-X ALLOY DIVISION 


GREAT LAKES STEEL 
Corporation 


DETROIT 18, MICHIGAN ¢* SALES OFFICES IN PRINCIPAL CITIES 
UNIT OF NATIONAL STEEL CORPORATION 





FROM 
REAT LAKES 


GRE 


‘ 








N-A-X 9100 SERIES STEELS for shallow or medium 
hardening requirements, and N-A-X X-9100 
Series Steels (molybdenum-bearing) for depth 
hardening requirements, provide an all-purpose 
analysis to yield properties in both carburizing 






945 
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and constructional ranges of carbon. 

N-A-X ARMORPLATE, used in practically every 
type of landing craft and in scores of combat 
vehicles, gives evidence of the strength and rug- 
gedness that characterize N-A-X low-alloy steels. 
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“You can be sure of 
Uniformity and Quality when 
You Specity 


Globe Steel Tubes Co. specializes in the manufacture of steel tubes 
— pressure — mechanical — stainless. Advanced machinery and 
methods characterize all mill operations, 

The uniformity and quality of Globe Steel Tubes is controlled by 
constant checks and tests in the Globe Laboratories, equipped with 
complete facilities for chemical, physical and microscopic analyses. 
Globe engineers gladly give you the benefit of specialized knowl- 
edge and experience gained from countless laboratory and field tests 
of tubing in a wide range of services and applications, 


MILWAUKEE 4, 


GLOBE STEEL TUBES co. WISCONSIN, U.S.A. 
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Can Plastic Your Plastic Part What 
Molding improve Should be molded goes into 
your product? Waste Plastic Design? 








Jf 


Where should Considerations What to jook “ 
your Mold of Plastic ant why—in 
he made? Production Your Custom Molder 


/ 


/ 
y 


* Our new illustrated brochure “A Business- 
man’s Guide to the Molding of Plastics” 
discusses all those topics—and others. For 
engineers and purchasing departments, 
some technical data is included, along with 
a description of the resources and physical 
equipment we devote to producing better 
plastic moldings. If you are interested in 
this brochure, please write our Dept. 7 and 
request it on your letterhead. Your copy will 

be mailed promptly—with our compliments. 




























inessman s Gui 


A Bus of Plastics 







Korz-Kasch For over 28 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1427 South Broadway, Dayton 1, Ohio * Branch Sales Offices: New York + Chicago + Detroit 
Indianapolis + Los Angeles * Dallas « St. Louis » Toronto, Canada © Export Offices: 89 Broad Street, New York City 
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A representative sample of the countless indus- 
trial applications of the Masonite Presdwoods. 


VERSATILE! 





The Masonite Presdwoods Serve 
Industry in Thousands of Ways! 


Sometimes it surprises even us 
the number of applications found 
for the Masonite* Presdwoods, those 
wonder-working materials so versa- 
tile that any list of uses becomes 
incomplete almost as soon as it is 
assernbled 

\nd yet. when you consider the 
nature of these materials, their ver 
satility is not so surprising. Made 
from exploded wood fiber, the Presd 
woods possess many of the bette: 
characteristics of wood, but are 


without grain and other defects 


310 


common to wood. Strong, dense and 
even-textured, they're highly resist- 
ant to moisture. They won't chip, 
peel, split or splinter when properly 
used. 

Produced in varying thicknesses, 
Presdwoods today come in Stand- 
ard or Tempered qualities, smooth 


on one side or two. Thev can be 


MASONITE 


**‘Masonite”’ is a trade mark registered in U 


UP Key 


<>) 











machined, drilled, punched, sawed 

beveled, and bent into simple 

shapes. Their super-smooth surface 

will take a wide variety of finishes 
permanently! 

Put this versatility to work fo. 
you. To find out how, write Masonite 
Corporation, Dept. PE-5, 111 W. 
Washington St., Chicago 2, Il. 


a BRAND PRODUCTS) 


PAT. OFF 


S. Pat. Off. and signifies that Masonite Corporatio! 


is the source of the product 
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JET PROPULSION 


uses SOLAR ‘know-how’ 
on world’s fastest planes 






OLAR engine parts and Solar tail- 
pipes are vital units in the miracle 
of Lockheed’s ‘Shooting Star”, that ghostly 


new jet-propelled fighter plane that rivals 









the speed of sound. 











The selection of Solar to build imp 


acle of skj 













SOL 


to s 


Rs skills continuc 
ve problems in the 
clYMmination of hot gases 
he utilization of waste heat 


energy, the control and 
transfer of heat and products 
of high corrosion resistance 















STAINLESS STEEL PRODUCTS 


\ \ > df , 









SOLAR AIRCRAFT COMPANY SAN DIEGO 12, CALIF. DES MOINES 5, IA. 


THI 





1915 
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PLASTIC PARTS... 


A New Production Technique 


Recently developed methods of post-forming fully cured Formica 
laminated plastic sheets have adapted the material for very much 


wider use in a great many applications that were formerly thought 
impractical, 


In this process the sheets are heated, and formed quickly with inex- 
pensive wooden or Pregwood dies into many curved shapes. 


Previously to secure such shapes it was thought necessary to mold 
the material in curing with the use of very elaborate and expensive 


teel molds—which were impractical for any but a few large volume 
applications. 


This shaping method provides a very light (specific gravity 1.35) 
material, that is strong, stable ir dimensions, inert chemically and 


therefore possessing ¢ finish that is free from corrosion and long of life. 


‘ormica engineers will be giad to tell you the story. 


THE FORMICA INSULATION COMPANY, 4645 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 
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Baltimore, Md. 
Boston, Mass. 
Buffalo, N. Y. 
Chicago, Ill. 
Cincinnati, Ohio 


ONTINENTAL RUBBER WORKS 


Cleveland, Ohio 
Dallas, Texas 
Dayton, Ohio 
Detroit, Mich. 
Evansville, Ind. 


BRANCHES 


Greensboro, N. C. 
Hartford, Conn. 
Indianapolis, Ind. 
Kansas City, Mo. 
Los Angeles, Cal. 


Lutz, Fla. 
Memphis, Tenn. 


Milwaukee, Wis. 


New York, N. Y. 


Philadelphia, Pa. 


Pittsburgh, Pa. 
Rochester, N. Y. 
St. Louis, Mo. 

San Francisco, Cal. 
Syracuse, N. Y. 


ERIE, PA. 
*U.S.A.* 
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Gas Furnace Casing Gas Boiler Cabinet Water Cooler Cabinet Automatic Typewriter Cabinet Motor Analyzer Cabinet Ovtdoor Display Case Liquefied Gas Cabinet 











This modern jacket for an oil-burning, air- 
conditioning unit and the products shown 
above are but a few of the wide variety 
of sheet steel items which have been pro- 
duced by Berger. 














ED STEEL Zetec ie At yocce Meech. 


@ If your postwar plans involve the fabrication of 
cabinets, casings or other sheet steel parts for your 
product on a quantity basis, it will pay you to talk 
to Berger. 


With more than 50 years of experience behind 
them, Berger craftsmen have sound ideas on the 
most efficient methods of fabricating sheet steel 
products. They know what can be done to decrease 
weight, increase strength, improve efficiency, en- 
hance appearance, lengthen life and lower unit 
production costs. 


At Berger’s large, modern manufacturing plants, 
you will find complete, up-to-date facilities for 
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economically producing, in desired quantity, the 
sheet steel parts you need. 


So that you will be ready when the time comes to 
resume manufacture of peacetime products, Berger 
engineers will be glad to discuss your anticipated 
sheet steel fabricating problems NOW. They also 
will offer suggestions and recommendations, based 
on their experience with similar problems, if you 
wish. Write directly to: Berger Manufacturing Divi- 
sion, Republic Steel Corporation, Canton 5, Ohio. 


45X44; 


ENGINEERS AND FABRICATORS 
OF SHEET STEEL PRODUCTS 















Get Alloy-Like Surface Hardness in from 















































| Nitriding Steel 
Nitrided 1000° F 



































'S. A. E. 1020 Steel _ 
Carburized 1600 Fr. | 
} 























TIME OF PROCESSING IN HOURS 





| 4 





Bas 
S. A. E. 1020 Steel 


Cyanided 1550° F S. A. E. 1020 Steel 


























; Chapmanized 1500°F 
L — or 
| $—4—4— 
L PCC CCC 
C  _ »S Se fe Seer CI 7 
18) .005 010 O18 -020 025 «030 . 
lis 
DEPTH OF CASE IN INCHES 
br 
pr 
tif; 
ch 
ow © 
your free-machining steels 
y P 1 . . ° . * 
You can surface-harden your free-machining Chapman licensee, or process them in your own — 
a a ; - fe ae ae ‘ m¢ 
steels with a case of from .002” to .035” in from plant on a contract basis—by simply hooking co 
one to four hours—-by Chapmanizing. The case up Chapmanizing units to your present pot-type as 
; : uf. 
will be uniformly hard—so tough and ductile furnaces. 
that it won't chip, check or warp. Chapmaniz- . . . . se 
i ; Send for complete details to the Metallurgical in 
ing produces a silver clean finish, and control . ss 
6 I PAEOSS Sales Division of = 
distortion and growth so that finish-grinding <r 
time is reduced to a minimum. C= 
If specifications permit substitution for scarce T 5 e C - A p M A N V A LV f 
and critical alloys, send your parts to the nearest . 
Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
Pro 
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HE art of manufacturing uniform cemented carbides requires the same 

“exceeding care’’ exercised by the talented research men who estab- 
lished the fundamental principles and practices of this highly specialized 
branch of metallurgical science. That is why Kennametal is subjected to 
precise control throughout every stage of its manufacture, by means of scien- 
tific instruments in the hands of skilled technicians. The objective of the 
chemical and metallurgical checks of processing is three-fold: 


First, to produce cemented carbides that will exactly suit predeter- 
mined requirements of differing character. 


Second, to assure that the desired characteristics of finished products 
are uniformly maintained. 


Third, to form the basis for continued research looking fo still further 
improvement in the properties and applicability of Kennametal. 


@ The invention and development of Kennametal—a scientific achievement 
—has led to corresponding useful arts. Kennametal’s ability to cut hard 
metals with sustained accuracy, at greatly increased speed, has made major 
contribution to the technique of high production machining and milling. Its 
unique wear-resistant properties have created opportunity which many man- 
ufacturers have seized upon to give their products greater serviceability. 


The technological advancements that accompany the use of Kennametal 
serve to suggest the tremendous potential benefits to society that are always 
inherent in a system under which inventive genius is granted the rights, 
and given the means, to encourage full utilization of its talent. 


de KENNAMETAL 


SUPERIOR CEMENTED CARBIDES 





TRADE MARK REG 
&. S. PAT. OFF 


KENNAMETAL Pie., LATROBE, PA. 
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MANUFACTURING 


@ CONTROL 
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@ Ordnance engineers eM™pnded Madison4 


Kipp experiments with what was origin “1 y known as \ 
M. K. 400 alloy. Since 1938 tests confirmed the desirable qualities ) 
\ 
of this die casting alloy millions of parts have been used with f 


extraordinary success. This wide experience will lead to many | 


useful civilian applications. 


MADISON-KIPP CORPORATION 


206 Waubesa St, Madison 4, Wis., U.S.A. Sole Agent in England Wm. Coulthard & Co., Ltd., Carlisle 
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FOR ELECTRICAL APPLIANCES Kai y 


T) OFFICE MACHINES OR INDUSTRIAL EQUIPMENT 
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Cys Mandles and Criltiol heb fe 
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TOOLS RADIOS S'} AUTOS Sg PLANES Y ~“_ 


CASES FOR gOS CLOCKS [@ CAMERAS (0 JEWELRY 


BATHROOM FIXTURES (==> MEDICAL ACCESSORIES “% 


Wa Anything kise thats 2 
Practical Plastic #, ap /; cavon 
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It takes experience, skill and the right equipment to 
engineer and mold an attractive, perfect-fitting plastic 
frame for a fine pocketbook—or a beautiful plastic com- 
pact—like you see above. Amos has what it takes to do 
these and numerous other jobs exactly right—the way 
the customer wants them. 


From engineering to finishing, Amos does plastic mold- 
ing jobs that go into many different fields. Whether it 
be a large or small component part for some machine 
or appliance—or an all-plastic product—Amos does the 
job completely—and does it right. 


Amos facilities are being greatly expanded. A new plant 
is about to be completed and equipped to take care of 
more customers who want their post-war plastic mold- 
ing jobs done right. Now’s the time to get your jobs 
ready for fast production when materials are available. 
Just send us your drawings or write us what you have 
in mind to be molded in plastics. 


AMOS MOLDED PLASTICS e EDINBURGH, INDIANA 


Division of Amos- Thompson Corporation 





Melamine Fiberglass Laminate—INSUROK T-712—is a brown 


@ FIRE 


RESISTANCE 


@ ARC RESISTANCE 


@ STRENGTH 


TESTS 


REDUCED 


igep @ierh @ 4 


OF FACTORY-RUN INSUROK T-712 





plastic product of the type requested by the Navy for all electrical 
power, lighting, interior communications, fire control and 


other shipboard electrical installations. 


@ Laminated INSUROK T-712 is superior to many other 
types of sheet insulation in fire and arc resistance. It has 
reduced toxicity in the case of unavoidable fires; does not 
readily support combustion; is higher in mechanical 


and electrical properties; lower in expansion under heat 


and moisture, and has high tensile and compressive 


strengths. Richardson Plasticians have also developed 
modern and economical methods of fabricating 

this product. Write today for complete information 
on Laminated INSUROK Grade T-712! 


Made at Richardson Laboratories 


Tensile strength Ye” thickness 
Lengthwise 
Geewie...... ba 

Flexural strength Ye” thickness 
Lengthwise 
Crosswise . 

Compressive strength 
Flatwise (1/1"x'/"x Ys") 
Edgewise (Y2"x/2"x'2") 

Lengthwise 
Crosswise 


. - 45,600 psi 


37,900 psi. 


53,700 psi. 


50,400 psi. 
97,800 psi. 


. 29,460 psi. 
. .24,600 psi. 


Impact strength Izod method per inch of notch 


Flatwise (2"x%") 
Lengthwise 
Crosswise 
Edgewise (Y2"x%4") 
Lengthwise 
Crosswise eas 
Bond strength 2” thickness . 
Arc Test ‘ 
Moisture Absorption Ye” thickness 
24 hours in water at 77° F.. 
Dielectric Constant 
Loss Factor 
Dielectric Strength 
Short Time 


Greater than 33 ft. Ibs. 


27.4 ft. Ibs. 


18.8 ft. Ibs. 
16.5 ft. Ibs. 
1,800 Ibs. 
185 sec. 


1.84% 
5.65 
0521 


590 volts / mil 





Step by Step 410 volts /mil 


The RICHARDSON COMPANY 


NEW BRUNSWICK. N. J FOUNDED 1868 INDIANAPOLIS 1. IND LOCKLAND. CINCINNATI 15 
G. M. BUILDING. DETROIT 2. MICHIGAN NEW YORK OFFICE 75 WEST STREET 
326-7 PLYMOUTH BLOG... CLEVELAND 15. OHIO 


MELROSE PARK, ILL 


DETROIT OFFICE: 6-252 


OHIO 


NEW YORK 6.N_ Y 


CLEVELAND OFFICE 
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TEEL TUBES of these dimensions are just one 

more example of the kinds of product and 

service which we have made available for twen- 
ty-eight years to many industries. 


@ @ These electric-resistance welded tubes can 
be obtained in any outside dimension up to 51 
inches and any wall thickness up to 5/16-inch. 


@ @ This tubing can be forged, upset, swaged, 


Another 
AMERICAN 


METAL PRODUCTS CO. 
Service To Industry 


expanded, formed, heat-treated, machined or 
welded in any desired manner. 


@ @ Besides supplying these tubes in any speci- 
fied length, we have the most modern facilities 
for their fabrication in production quantities to 
meet every need. 


@ @ You are invited to consult with our engi- 
neers about your tubing problems. 


AMERICAN METAL PRODUCTS COMPANY 


5959 LINSDALE AVENUE, DETROIT 4, MICHIGAN 
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yon aircraft ) 
Good properties from mild how limes 


quenching operations make FX 
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molybdenum steels suitable 
: for bulky, complicated castings. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING | , MOLYBDIC OXIDE, BRIQUETTED OR CANNED® 
DATA ON MOLYBDENUM APPLICATIONS. | eed \ FERROMOLYBDENUMe”CALCIUM MOLYBDATE” 
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etch through a longitudinal cross-section of an 
on aircraft engine crankshaft, shows bow the fibre- 
fow lines have been directionally worked into 
ect position to provide the utmost strength and 
ness to meet the stress concentrations exactly 
rethey occur under actual service conditions. Note, 
degree of grain refinement and densit of flow 
which indicates that the penetration of the impact 
wre in forging has been most intense, exactly 
re the stress on the crankshaft is highest. 





7 ADVANTAGES 
Forgings Offer 


igh tensile and impact strength obtained through 
concentration of grain structure and 
fibre-like flow lines. 
2 


Correctly proportioned combination of physical 
properties to meet a specific service condition. 
* 
duction of dead weight; maximum strength and 
toughness in lighter sectional thicknesses. 
e 
ss time to machine and finish. 
o 
Orgings facilitate rapid assembly through a weld- 
ing adaptability of widest range. 
e 


gings’ reduce accidents to men and machines; 
provide a greater margin of safety. 
. 


trgings can take it; maximum strength and tough- 


S through a concentration of fibre-like flow line 
Tucture at points of greatest shock and stress. 


ROP FORGING 


05 HANNA BUILDING 


ASSOCIATION 


CLEVELAND, OHIO Name eal Position 


Company 


The behavior of a part under complex stresses which must be met in actual 
service is of utmost importance to the design engineer. The success or failure 
of a forging application is often determined by the degree of co-operation 
between design engineers, production executives and forging engineers while 
the part is still in the design stage. Such co-operation is of the utmost impor- 
tance in obtaining in forgings, the most suitable combination of physical 
properties to meet a specific service condition. The design engineer who invites 
the forging engineer to co-operate, before the design is fixed, will be guided 
to utilize fully the fibre-like flow line structure of wrought metals to provide for 
dependable performance and long service life in every type of part and product. 


Forgings offer many advantages beyond those called for in the specifications. 
A re-check of every stressed part, as well as simple handles and levers, against 
the seven advantages that forgings offer, may reveal the possibility of improv- 
ing a part or a product; or the opportunity to strengthen a part or to give 
it longer service life; to lessen weight; to reduce cost of machining and finishing 
and to speed up assembly. Consult a forging engineer connected with your 
source of supply about how to utilize to the utmost the metal quality of forgings 
in the production of your peacetime product. Backed by years 
of experience, he quickly defines the exact nature of your 
problem and will guide you in utilizing up-to-date forging 
techniques to obtain all the advantages that forgings offer. 


fp 


hy 


SYMBOLIC EMBLEM OF THE 
DROP FORGING ASSOCIATION 


QV 


DROP FORGING ASSOCIATION 
605 Hanna Building ¢ Cleveland 15, Ohio 


Improves the Properties of Metal.’ 











Address ch . = “State 








O Booklet on “‘Metal Quality—How Hot Working 


“Drop Forging Topics,” issued ten times a year. 


FROM PREWAR REFRIGERATOR DOOR PANEL...70 B-26 UNITS 
... 10 AN IMPROVED LID FOR POSTWAR HOME FREEZERS 


] Better insulation, 
saving in weight, 
greater strength, and 
reduction in as- 
sembly time resulted 
from the prewar 
development of the 
Panelyte Refrigera- 
tor Inner Door 
Panel. 


3 For compartment 
doors in B-26 fuse- 
lages, a surface sheet 
of Panelyte was 
cemented to the 
molded Panelyte 
part, and the unit 
mass-produced and 
delivered ready for 
installation. 


PERHAPS PANELYTE At present, we are producing molded and 

CAN SERVE YOU fabricated parts, sheets, rods and tubes, 

for war uses. Our facilities may enable 

you to increase production or reduce costs now, or increase the 

saleability of your postwar products. A discussion entails no 
obligation, Send for factual “Data Book.” 








LR ORR 


duction were major require- 

ments for the B-26 Storage | 

Compartment Boxes. A 
molded section, as used 
in the Door Panel, with 
a hinged surface sheet 
for the door, both of 
Panelyte, solved the 
problem. 


Ba 


a 4 
Ee 


iain 


4 Combining the principle of the 
molded Box section from the Storage 
Compartment, filling it with an in- 
sulating material, and cementing on 
a flat sheet, as was done with the 

Fuselage Door, produces a single 
or double lid for home freeze 
units and ice-cream cabinets. 
Sanitary, light-weight, 
durable, attractive and 
easy to keep 
clean, Panelyte 
lids are practi- 
cal and eco- 

nomical. 


vel pleeblic 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City, Los 
Angeles, Mexico City, Montreal, New Orleans, 
Phoenix, Portland, St. Louis, St. Paul, San Francisco, 
Seattle, Syracuse, Toronto, Trenton, Vancouver. 


* MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 
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Because Graphitar, a carbon-graphite product of 
The United States Graphite Company, is unusually 
resistant to wear and corrosion, it is widely used as 
bearings in sump pumps handling such corrosive 
solutions as alcohol, molten salt, gasoline, calcium 
chloride, acetic acid, caustic soda, sodium nitrate, 
carbon disulphidé and many others. Graphitar guide 
bearings are held in the joint connection to align 
and support the vertical shaft. They require no 
lubricating material other than the fluid being 
pumped, because Graphitar is self-lubricating. 

In scores of industrial applications, Graphitor is 
demonstrating its superiority over other materials. 
A non-metallic substance, it will not melt or fuse at 
any temperature: thus it has proven ideal for use os 
carrying pads in the glass-making industry, and as 
bearings and seals in bakery ovens, kiln cars, and 
steam dryers. Graphitar is extremely light in 
weight, yet it has a high transverse break- 
ing strength. It will not warp or distort. ft 
can be ground to extremely close toler- 
ances, .0005” in small sizes. 

Graphitar, combined with resource- 
ful engineering, is solving production 
and mechanical problems every day. 


Write for complete information. 


\ 


THE UNITED STATES GRAPHITE COMPANY - SAGINAW, MICHIGAN 
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save time, cost, materials 
in shaping metal parts 


If you are planning products made of steel, it will pay you to 
consider these many advantages of MACHINE GAS CUTTING: 


@ It provides almost unlimited freedom in cutting steel of any sec- 
tion into regular or irregular shapes. 


@ It requires no elaborate patterns—merely an actual-size tracing, 
or metal or wooden template of the shape to be cut. 

@ It offers notable economy and flexibility in steel cutting because of 
its speed and easy “changeover” from one cutting job to another. 


@ It permits most economical utilization of steel with minimum 
scrap loss. Nesting of parts, stack cutting, and multiple-torch 
cutting are some of the ways in which its fullest economy may 
be realized. 


@ Its accuracy effects considerable savings in machining time and 
cost, and often makes finish-machining unnecessary. 


In view of these important advantages, more and more de- 
sign engineers are including machine gas cutting in their new 
product plans. Some indication of the wide range of shapes 
currently being produced is shown by the parts illustrated 
above and at the right. 

If you want further details on the scope of machine gas 
cutting and the many new design freedoms it offers, repre- 
sentatives of Air Reduction’s Field Engineering Division will 

supply full information. Write to 
Dept. PD, New York office, for 
further information. 





BUY UNITED STATES WAR BONDS 





Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, W. Y. 
In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. + General Offices: HOUSTON 1, TEXAS 
Offices in all Principal Cities 
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One of a series telling about “Engineering 


THE LATEST CREATION: 


in, Fabrics” at work 





(AND IT’S NOT FROM PARIS) 


The M4A2 Segmented Armor Plate Flak 

Helmet... the latest in head protection for 

the B-29 crews while making their now 
famous missions over Tokyo. 


Here is a working example of how the modern 
use of fabrics, combined with other materials, 


meets major production problems. 


The design of the M4A2 Helmet calls for nearly 
fifty individual pieces . . . thirty-nine of fabric, 


two of leather and seven of special alloy steel... 


all to be FABRICated into a single unit which. 


achieves maximum functional performance. 


DESIGN... 
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FABRIC... 


Turk’s Engineering-In-Fabrics-Service now has 
a full time job producing helmets and a score 
of other products for the Armed Services... but 
why not learn now how Turk can help serve 
you during the post-war days? See panel below 


and write for further information. 


FABRIC@£02 TO INDUSTRY 


THE C. K. TURK CORPORATION 


Product Development Division 
333 N. Michigan Avenue «+ Chicago 1, Illinois 
Factory and Home Office: South Bend, Indiana 


Turk’s “Packaged” Engineering Plan Offers You These Services! 


PRODUCTION ... 











BUCKEYE 
BEARINGS 


EGULARLY STOCKED in 1088 sizes 
ranging from 14” x 4g” x 114” to 4” x 412” 

x 6”, Buckeye’s fully finished ready-to-use stock 
bearings are the time proved answer for most 
requirements. For others, Buckeye ‘Specials’ 
furnished in any recognized bronze bearing 
analysis; and in any ID, OD and length; 
slotted, split, drilled or flanged; plain, graph- 


ited, or with machined oil grooves, will meet 


6412 HAWTHORNE AVE 





Stock Sizes or “Specials” 


... to meet any requirement 


exactly, your own particular, individual needs. 


Manufactured from selected materials under 
our exacting laboratory and metallurgical 
control, these bearings measure up fully to 
Buckeye’s exacting specifications. Each is a 
quality product, free from porosity and accu- 
rately dimensioned within the required limits 
assuring speedy, easy assembly, and long, efh- 


cient service. Let us quote on your requirements. 





CLEVELAND 3, OHIO 


BRONZE SLEEVE BEARINGS - STANDARD SIZES OR TO CUSTOMERS’ BLUEPRINT 
IN ANY RECOGNIZED BEARING METAL ANALYSIS 
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RESINS 


THERMOSETTING PHENOL-FURFURAL AND PHENOL-FORMALDEHYDE TYPES 


ADHESIVES THERMOSETTING CEMENTS 


THERMOSETTING AND COLD-SETTING FOR METAL-TO-METAL AND OTHER APPLICATIONS 


MOLDING COMPOUNDS 


OIL SOLUBLE RESINS WATER SOLUBLE RESINS 


NEW PROCESSES 


OUR EXPERIENCE IS AVAILABLE TO YOU 


FRANKFORD STATION P. 0. PHILADELPHIA 24, PA, 


REPRESENTATIVES LOCATED AT: 


3838 Santa Fe Ave., 1274 Folsom St., 67 Lexington Ave., 4226 Cedar Springs, 
Los Angeles 11, Cal. San Francisco3,Cal. Buffalo 9, N. Y. Dallas 4, Texas 


352 Plymouth Road, 245 W. Franklin St., 2711-Olive St., 4851S. St. Louis Ave., 
Union, New Jersey Morrisville, Pa. St. Louis 3, Mo. Chicago 32, Ill. 
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74 Dependable Source of 


ee ee — EABRICATED PLASTIC PARTS 


Bearings Guides Structural ‘ 

Bobbins Instrument Angles 

Boxes Panels Terminal . : . . 

Bushings Insulators —Blocks ® Your products, your firm, your organization will benefit 

¢ Li —Board : ayes : , 

owl lea. iio through using the fabricating services of McInerney Plastics 

Containers Pulleys Washers Ss 

Fair-Leads Punchings Many Others Company. 

Gaskets Rubbing ff 
Strips 


First, you benefit from the economy in cost, because of our specialized 


ly TL, | M 4 ‘ / facilities, skills and engineering. i 


Secondly, you benefit from improved parts, their accuracy, close toler- 


}-*) 





% Laminated Phenolics % Cellulose Acetates 7 
ae i Methyl Methacrylate ance, better appearance and convenience for assembly. 
—fabric % Polystyrene . : 2 
—asbestos *% Fish Paper Third, you benefit from the speed of precise production, on-schedule Pp 
—wood % Cork, and . : ee aay . 
ules die  Yulconined Pibees delivery in whatever quantities required. a 
% Neoprene % Sheets—Rods—Tubes ‘ - . . 
. Fourth, you benefit from an unxbampered choice of materials best suited d 
YY. Ss, O ‘ to your requirements in application and in economy, because McInerney te 
ok ding neraliond Plastics Company is engaged in fabrication, solely, and has access to 
Aanaentaly Hobbing Shaving the latest materials, the best sources and maximum buying power. 
Blanking Jointing Silk- 
Broaching Machinin Screening ° es es ° ° Z 
Buffing serena, Spraying ® Your inquiries are solicited for fabricated plastic parts of . 
Counter- Milli Tappi ; : a A : . . 
etiee Planing Threading designs simple or intricate, of sizes big or little, from materials 
Sinking Piercing Tumbling } it} 
Drilling Punching Turning of any character and in quantities large or small. 
Engraving Post Forming Varnishing and 
Filing Reaming Many Others ; 
Forming Riveting Ask for FREE Bulletin No. 27 a 


McINERNEY Plastics Ca. 


Chicago: 205 W. Wacker Drive 27 Commerce Ave., S. W. , 
Detroit: 911 Fisher Bldg. GRAND RAPIDS 2, MICH. 
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STILL FLEXIBLE AT —-70°F* 








efit 
ics The ability of Tygon, the rubber-like plastic, to with- 
stand abnormally low temperature, and still remain 
flexible (formulation 2807, for example, is still flexible 
ized at —70°F.) is paralleled by its ability to withstand TY G Oo N GAS K E TS 
continual flexing without undue fatigue. For pressure-tight seals in handling 
~ : ; ’ acids, alkalies, water, oil or gasoline. 
Tygon, embodying many of the virtues of the viny]- Deine ; : 
dule plastics but with unique properties all its own, is not P Tygon gasketing is available in these 
affected by oxidation, shows no tendency to chemically ovens 
ited deteriorate with age. This, coupled with unusual leather- @ We can furnish sheets, tape, ribbons, strip 
mae h , f lif or extruded rings from which you can cut 
~— toughness, assures long rupture-free life. your own gaskets. 
Tygon is chemically inert, being resistant to most acids, © We can furalh Ge complete gui, died 
—“* 7 . : out from sheets, or cut from extruded tube 
a alkalies, oils, water and gasoline. It is non-flammable and or rod stock, to meet your specifications. 
ials can be formulated to be completely non-toxic. @ Or we can fesnich molded qothecs to solve 
. , . highly complex sealing problems. 
Why not send us detail and assembly prints for analysis 


and suggestions? We will then send you samples of 
Tygon formulations best suited for your specific needs. 
Write today to: The U. S. Stoneware Company, Akron, 
O. In Canada, to Chamberlain Engineering (Canada), 














Ltd., Montreal. 


New York 17, N. Y. 








Akron 9, Ohio 





SABIE Fe ad I, OE LE LL PE OR ON BRN UT RAS 1 OAR Se ES. 


TYGON TANK LININGS AND GASKETING MATERIALS e TYGON SHEETINGS FOR SURGICAL AND HOSPITAL USE J TYGON FLEXIBLE TUBING, 















TYGON MOLDED ITEMS @ TYGON LIQUID FORMULATIONS @ TYGON DIPPING FORMULATIONS @ TYGON TAPE @ TYGON MASKING MATERIALS 
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IF YOU NEED GLASSES GO TO A SPECIALIST! 


SPE-CIAL-LIST (-ist) n. ONE WHO DEVOTES 
HIMSELF TO A PARTICULAR BRANCH OF 
STUDY OR LABOR. Right you are, Mr. Webster! 
That’s exactly what we have been doing for many 
years... devoting our entire facilities to the careful 
study and production of fabricated parts—precisely 
according to customer specifications. Our modern 
plant is geared to handle all types of jobs... large 


or small... simple or intricate. 


Seud us the opectfications for your next 


fabricated job and let us prove to you that we can 


produce it better... faster and more economically! 





SPECIALISTS 


IN 7. 
VULCANIZED FIBRE, CORK, CORPRENE, 


PHENOL FIBRE, RUBBER, 
ASBESTOS AND OTHER MATERIALS 


Precision Fabricators, Inc. 
East Rochester, N. Y. 
Sranch Offices: 


4317 RAVENSWOOD AVENUE, CHICAGO 13 
4835 WOODWARD AVENUE, DETROIT 1 
1776 BROADWAY, NEW YORK CITY 
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and PALADIN 


| helps keep ’em “on the air” 


The key to Roxalin’s success in helping industry produce better looking, longer lasting products is the engineering skill with which it 





pores 


A THOUSAND PLANE RAID over Berlin—10 men 
to a plane—every man with his own phone. 
10,000 voices that must be heard at all times. 
Nothing must go wrong with those communi- 
cation sets—not even the surface coatings on 


panels and delicate instruments! 


If a tiny particle of the enamel should chip 
and fall into the equipment— it might keep the 
communication set from functioning properly. 


That's why Radio Corporation of America... 





makers of communication sets for everything 
that rides, flies, walks or swims in this war. . 
chose Roxalin’s plastic base Paladin. 

Paladin is specially engineered for use on 
cadmium and other base metals on which it is 


extremely difficult to get adhesion. Roxalin’s 










- 
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transfers the unique strength, beauty and chemical resistance inherent in the basic plastics to conveniently applied surface coatings 





Paladin sticks stubbornly —will not chip in the 
toughest usage. And it affords maximum re- 
sistance to corrosion—a vital qualification in 
the dank, moisture-saturated, jungle fighting 
of the Pacific. 


What is your toughest surfacing problem? 
Our files of specially engineered finishes for 
all branches of industry—plus the skill and 
experience of our technical staff — are at your 


disposal. Write us for complete information. 


ROXALINGvibé- FINISHE 


P oO R A TFT E€ BD 
ELIZABETH, F@NEW JV ERS EY 





PIONEERS IN PRODUCT FINISHES ENGINEERED FOR SPECIFIC PERFORMANCE 
























ECORATING 
PROCESSES 


give your metal products 


» Wich, colorful beauty! 


Eye-catching, decorative beauty of 
color and finish gives your postwar 
metal product sales-creating features 
that stimulate consumer interest and 
spur the urge to buy. 


A typical GRAMMES achieve- 
ment in creating, designing, and 
manufacturing decorated metal 
products of distinction is the Vo- 
lupté compact illustrated. Its ex- 
quisite beauty and delicate tracery 
of design is dramatized by» the 
masterful reproduction of rich 
harmonizing colors and _ finish, 
skillfully reproduced by GRAMMES 
specially developed decorating proc- 


esses 





For 70 years we have been add- 
ing rich colorful beauty to metal 
roducts. Our complete centralized 
cilities enable us to etch, litho- 
graph, emboss, enamel, plate, and 
anodize your metal product, con- 
trolling quality and costs. Exten- 
sive research, laboratory tests, and 
specially developed processes can 
give your product colorful beauty 
and finish that'll meet your re- 
quirements. 


Now is the time to plan for 
decorating your postwar metal 
product, our sales-minded designers 
will collaborate with you. Write our 
nearest sales office listed in adjoin- 
ing advertisement, no obligation. 
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better selling FUNCTIONAL DESIGN 


better boking Decorative Beauty 








| 


better performing [ngineered Production 





*for your postwar 


To meet the intensive competition of 
peacetime selling, let GRAMMES give 
your metal products the extra selling 
features of eye-appealing functional de- 
sign, decorative beauty of color and 
finish, and the dependability of engi- 
neered performance. Our designers and 
engineers can NOW develop your blue- 
prints and ideas for a new product or 
improve your old product. 

Since 1875, GRAMMES has special- 
ized in the creation and manufacture of 
metal products in volume quantities for 
the radio, automotive, refrigeration, 
electrical, giftware, toy and other key 





metal product / 


industries. Recent accomplishments in 
postwar product development and 
improvements for diverse nationally- 
known products indicate the complete- 
ness and versatility of GRAMMES 
centralized facilities and services. 
With two "E” awards, we're pro 
ducing for Victory, but our Contract 
Service offers Research, Design and 
Engineering aid NOW. Improved pro- 
duction techniques and increased plant 
facilities enable us to handle a few ad 
ditional accounts requiring volume 


' production for eventual postwar manu 


facturing. Address our nearest office. 


GRAMMES FACILITIES INCLUDE 


Stamping, Drawing, Spinning, Etching, Embossing, Lithographing, Enameling, French- 
fired Enameling, Plating, Spraying, Wire Forming, Drilling, Welding, Machining, Heat 
Treating, Anodizing (Alumilite), Tools & Dies and Line Assembly. 


Send for booklet describing “Contract Service by Grammes?’ 










Two Awords 

i. More Than #8 

Billion Piec 

hammes 

MASTER CRAFTSMEN IN METAL... SINCE 1875 
L. F. GRAMMES & SONS, INC. 
65 Union St., Allentown, Pa. 

DETROIT e CLEVELAND ° MILWAUKEE 7 PHILADELPHIA 


WEW YORK ° CHICAGO ° 
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Add a passenger by 


saving weight With 2 





Make a five-seater out of your four-seater 
plane! No radical changes in design are 
needed. Just take out unnecessary weight by 
using magnesium. 

There are plenty of places where this 
can be done in tomorrow’s personal planes 

. . in doors, seats, oil tanks, wheels, instru- 
ment panels, and many accessory parts. 
Magnesium alloys will give the required 









COR 
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PORATION 


ALU MtN U M 





strength and dependability, along with 
maximum savings in weight. 

American Magnesium engineers are old 
hands at weight-saving. They will gladly 
help you employ magnesium to best advan- 
tage in cutting off needless pounds. Write 
Aluminum Company of America, Sales 
Agent for American Magnesium Products, 
1702 Gulf Building, Pittsburgh 19, Penna. 


PRODUCTS 


cOoOMPAN Y o Ff 


AMER®RECA 
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The remarkable strength and 
toughness of heat-treated Alumi- 
num Alloy castings are shown by 
their use for gun mountings and 
other high-stressed ordnance 
parts. This war-time “proving 
ground” is regularly consuming 
large quantities of Aluminum 
Alloys produced by us. 

The skills and experience thus 
gained will stand you in good 


stead post-war, when your designs 














call for high-strength castings 
with minimum weight. 

For those uses requiring heat 
treatment, and for countless others, 
we will have laboratory-controlled 
Ingot available in a wide selection 
of Alloys, in unlimited quantities 
for all casting techniques. 

The proved reliability of our 
Aluminum Alloys, coupled with 
their lower cost, will be important 


in your peacetime manufacturing. 


Hummum ReseaRcu lnstirure 


111 West Washington Street, Chicago 2, Illinois 


: Generat Saiehing Company —_ Niegera Falts Sniethed & 
Philadelphia 34, Pennsylvania Refining Corp. 
oe Buffalo 17, New York 


Samuel Greenfield Co., inc, 


Buffalo 12, New York Sonken-Galamba © 


Corporation 
Konsas City 18, Kansas - 


" William F. Jebbins; inc. 
Avrora, Hlinois 


R. Levin & Sons, inc. 
Chicago 23, Illinois 
Aluminum ond 


The National Smelting Co. Magnesium, Inc. 


Cleveland 5, Ohio Sandusky, Ohie 


U. S. Reduction Co. 
East Chicago, indiana 


- The American Metal Company, kid. 
New York City 6 
Apex Smelting Co.. 
- ‘Chicago 12, Winois 
Berg Metals Corporation 
Los Angeles 11, California 
The Cleveland Electro Metals Ce. 
Cleveland 13, Ohio 
Federated Metals Division 
American Smelting & 


Refining Company 
New York City 5 and Branches 
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Could you write this letter 
to your Finish Supplier? 


Cold-rolled steel diffusing shields for F. W. Wakefield 
Brass Company's fluorescent lighting fixtures are sprayed 
with one coat of high-reflectance white Polymerin* and 
baked for ten minutes at 300° F. in a near infra-red 
radiant energy oven. High-reflectance white Polymerin 
provides a minimum reflectance of 85 percent, in con- 
trast with ordinary enamels’ reflectance value of approxi- 
mately 79 percent. Thus, for F. W. Wakefield Brass 
Company, Polymerin both speeds production and helps 
them produce products of highest quality. 
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POLYMERIN 


The Original Speed-bake finish 
A PRODUCT OF AULT & WIBORG 
DIVISION OF INTERCHEMICAL CORPORATION 


Ault & Wiborg Division of Interchemical Corporation 
350 Fifth Avenue, New York 1, N. Y. 


Please send, without obligation, ‘‘The Facts on Polymerin’'—the 32-page, 
illustrated booklet which tells in detail how Polymerin has increased production 
speeds and provided a more durable finish for leading products of nine 
major industries. 

Name 


Company 


Address... 









... with finer finishes ...new materials and methods... better-than-ever products 


AT RAINBOW’S END shines the promise of a 
brighter tomorrow. And Du Pont research will 
help bring it to you. Bubbling in the retorts of 
Du Pont Laboratories are new and better finishes 
that will add color—sales appeal—durability— 
value—to everything you make. War has spurred 
the development of many new materials and 
methods that—when the curtain rises on the post- 
war world—will amaze and delight you. And they 
will be brought to you by the same Du Pont re- 
search that gave you DUCO and DULUX. 


But right now, war needs come first. Since war 
began, Du Pont has offered the services of its 
finish engineers and Research Laboratories. 
Du Pont has helped hundreds of war industries 
break bottlenecks. We'll be glad to help solve your 
wartime finishing problems. Call on us for war 
service. Call on us, too, if you’re planning a new 
and better product for that brighter tomorrow— 
provided it does not interfere with the war effort. 
E. I. du Pont de Nemours & Co. (Inc.), Finishes 
Division, Wilmington 98, Delaware. 


DU PONT 


FINISHES 


DIVISION 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 





<QUPIND- 


Ste. y 5. rat. ort 
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IRIDITE 


The 
Outstanding 
Anti-Corrosive 
for 


ZINC-PLATED SURFACt 
CADMIUM PLATED SURFACE 


ZINC DIE CASTINGS 


TEST THIS FREE SAMPLE 
IN YOUR OWN LAB! 








IRIDITE CAN TAKE IT! 


Give this panel, half of it Iridite-protected, any 
corrosion test you want—then compare the two 
halves. You'll be amazed at how the Iridited half 
has resisted corrosion. Iridite will do the same job 
on your products, present or future. 


Rheem Research Products, Inc., 
305 Chemical Bldg., 2523 Pennsylvania Ave., 
Baltimore 17, Md. 


Gentlemen: Please send me a free test panel of 
Iridite-treated zinc plate and full information and 
operating details. 


be en emananenanenan 
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got to beat CORROSION 


That’s easy: 










put in IRIDITE 


a 


Send for free test panel. See 
for yourself how IRIDITE protects 
zinc and cadmium — yet applies 


and dries in a few seconds. 


Just mailing the coupon below brings you the quick, 
simple answer to the problem of corrosion on cad- 
mium plating, zine die cast, plated or galvanized 
products. You'll receive a zinc plated panel, half of 
it treated with Iridite. Give the whole panel any 
corrosion test you wish, right in your own laboratory. 
Compare the two halves—and there’s your answer. 


And that’s just part of the story. The rest is the 
speed and ease with which you can give your prod- 
ucts Iridite’s all-out corrosion resistance. Fifteen to 
sixty seconds of simple dipping at ordinary shop 
temperatures. A few seconds for drying and your 
product is ready for handling, packing and shipping. 


Use Iridite as a paint base and your products hold 
their paint permanently. Use it as final finish and 
its attractive colors bring you more sales. Many big 
manufacturers already specify Iridite for their 
present or future products. They began as you will, 
by comparison-testing a sample in their own labora- 
tories. Attached coupon will bringit to you. Act today. 





RHEEM RESEARCH PRODUCTS, INC. 


2523 Pennsylvania Ave. Baltimore, 17, Md. 





Branchee—570 Lexington Ave., New York 22; 20 E. Jackson Bivd., Chicago 4; 2411 Sichel St.. Loe Angeles 
31. Distributors in: Waterbury; Grand Rapids, Detroit; Cleveland; Los Angeles; Long Island City; St. Louia 


Keep faith with your fighters and yourself—Buy War Bonds for Keeps 











But...do you know how it can be 




















Wlolded and Shaped to serve you? 


There is scarcely an industry that can’t make profitable 
use of modern engineered Cellular Rubber in its products 
or processes. It is available now —and can be made to 
order in practically any form — molded to shape, in die 
cut designs, or in sheets, slabs, strips, cord, tubing, or 
bonded to fabrics. 

Methods developed in our laboratories enable us to 


control density, tensile strength, resistance to oils and 


greases ... chemicals... oxidation. One or more of these 
qualities may easily improve your product's efficiency, 
lengthen its working life. 
Basic forms are: SPONGEX* 
cells; CELL-TITE* soft — with individual cells. Rubber- 


ized curled hair or bound fibre is also available in molded 


with interconnecting 


and die cut forms for cushioning or packing delicate 


instruments. Why not send for samples and prices. 


SUGGESTED USES: Dampening Sound or Vibration * Sealing * Insulating * Gasketing 
* Cushioning * Weatherstripping * Space Filling * Dust Proofing * Protective Packing 


Sponge Rubber Products Co. 


123 Derby Place, Shelton, Conn. ° 


Plants in Derby and Shelton, Conn. 


Sales Offices: New York * Chicago * Washington * Detroit * Boston * Dayton * Syracuse * Philadelphia 





WORLD’S LARGEST MANUFACTURERS OF CELLULAR RUBBER AND BONDED FIBRE PRODUCTS 
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NEW BRUNING MODEL 41 BW 







PRINTER-DEVELOPER 


| ae a ee Se 


CHARLES BRUNING COMPANY, INC., 
47 


ne 


A 


‘N ame 


C 


~w Bruning Model 41 Printer-Developer and about 
other Bruning printing and developing equipment. 


iddress 


Pp 


Here’s a new, medium-priced Printer-Developer 
—especially designed for those who want fast, 
efficient production of black and white prints 
without investing in high-volume equipment. The 
new Bruning Model 41 BW Printer-Developer is 
a complete departure from conventional design. 
The printer and developer are combined in a 
single, compact, easily movable unit, making it 
possible to produce BW Prints in your own draft- 
ing room, office or plant. In addition, the Model 
41 is unusually easy to operate—simple in design 
and built for long service. 


With an actual printing and developing width 
of 46 inches, the Model 41 exposes and develops 
black and white prints from roll stock or cut sheets 
up to 6 feet per minute and has a mechanical 
speed of 714 feet per minute. 


Find out about the new Bruning Model 41 BW 
Printer-Developer and about other Bruning print- 
ing and developing equipment for every need... 
Mail the coupon! 


36-46 Montrose Avenue, Chicago 41, Illinois 


Please send me complete information about the 


ty f a ; State. eidet 





May. 
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HERE’S NEW HELP 
FOR THE 
“IN-BETWEEN” 
PRINT USER 





N , 
° Plumbing —This simple 


Printer-develope, requires 
‘Ng and no ; 


UMes (there [re none) 








— 


NEW ADVANTAGES hee 


HIGHLIGHTS OF THE MODEL 41 


Printing 


dial. Foot peda 


tensj 
NSion on contact bands 


compact 
© plumb. 


Provision fo, exhaust 





NEW YORK 


Birmingham 
Kansas City 
St. Louis 





i oieamisasediadunsianana Acs 


CHARLES BRUNING COMPANY, INC. 


Since 1897 
CHICAGO LOS ANGELES 
Detroit Houston 
Newark Pittsburgh 


Seattle 













Strong yet light . . . those are vital requisites of 
today's design thinking. 

A good example is the Upper Fire Control seat in 
a long range bomber. It must be light, and yet capable 
of withstanding the terrific strains of combat, where 


air pockets, flak waves and emergency dives multiply 





the otticer's weight many times. 
The molded Weldwood seat illustrated weighs 
i Ib. 1 oz., and yet passed a series of stiff tests without 


sign of failure. A 1200-lb. seat load, a 1600-lb. safety- 


belt load, a 250-Ib. back load . . . tests like these prove 


that pound for pound molded Weldwood is one of 
the strongest materials ever created. 

Such performance is typical of the many new 
products developed by the United States Plywood 


Corporation Research and Technical Staff .. . new ap 
Molded Plywood Upper Fire 
Control seat, used in one of 
we think ahead to new designs the newest bombers. Made of 
ee ae ae —— two layers of 2-ply birch, each 
Why not investigate the possibilities of Weldwood layer 1/16" thick. Bottom 1: 
; 3-ply mahogany, 3/16” thick “1'M THE Pus } 
> 7 , : ee ae. ) . le J | TIC BOND 
now ... and let the Weldwood engineers work with Rim reinforcement made of 
; . . five layers of 1/32” birch; 4 
you on your new designs. A letter will bring full safety belt pad made of six 


doa ; Pe 16" 
:nformation. layers of 2-ply birch, 1/16 
thick. 





products and materials of tremendous importance as 


Sd “Seen 


Plastics and Wood Welded for Good 
WELDWOOD Plywood Waterproof Weldwood, so marked, is bond 


rd) ) with phenol formaldehyde synthetic resin. Ot 
Weldwood Plywood and Plywood Products are manufactured and marketed by ypes of water-resistant Weldwood are manufactur 


UNITED STATES PLYWOOD CORPORATION with gy urea resin -_ — . re bor 
World’s Largest Producers of Phy u ood P ne agents. tack of these eladwoodse roduc 


. unmatched facilities and expertence in plyu 
55 West 44th Street, New York 18. N. Y. Branches in Principal Cities production and fabrication. 
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Food in the raw becomes a savory dish only in the hands of 





an expert. Such essential skill stems from ability to combine 
the right ingredients in the right amounts—and so combined 
are the energy and production skills and materials of New 
Products Corporation and Modern Plastics Corporation. 


Today this coordinated experience can help you to utilize 
effectively a combination of high pressure die cast and 
molded plastic parts in your product. Why not write either 








of these companies today? Perhaps they can give you scien- 
tific and profitable assistance in solving your problems. 


Two Independent Organizations Dedicated to Your 
Product Development . 
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BOLD SCALE 


N AMERICA’S important task of coal, gas and oil 

conservation, a major requirement is the detection 
of waste and inefficiency. Encouraging accomplish- 
ments have been made with the aid of highly accurate 
flow meter equipment such as shown above, which 
supplies a 24-hour visual record of steam consump- 
tion, steam pressure, and amount of steam passing 
through the line. 


Much of this information is indicated on big, boldly- 
visible Plaskon Molded Color scales, upon which the 
meter markings are printed. Under all conditions these 
markings can be quickly, easily and accurately seen. 
Illumination behind the translucent Plaskon unit makes 
the entire scale glow brightly, so that each number and 
word stands out in sharp contrast. Plaskon also gathers 
the light from outside sources. 

This is one of the many efficient industrial services 
of Plaskon. Because of its versatility, Plaskon has aided 
in the development and manufacture of important 
products for the battle front and home front. It is a 
strong, non-shattering material, with a smooth surface, 
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Molded for American District Steam Co., North Tonawanda, N.Y., 
by Dimco Plastics, Dayton, Obio 


and is available in a.complete range of colors. It is 
unaffected .by oils, fats, or common solvents; and is 
completely resistant to arcing or tracking under high 
voltages and high frequencies. 

Plaskon Molded Color offers you a great range of 
manufacturing and sales advantages, both for present 
and postwar requirements. Experienced Plaskon men 
will gladly assist in adapting this versatile, colorful 
plastic molding material to your needs. 


PLASKON DIVISION, tissey-oweNs-FORD GLASS COMPANY 
2126 Sylvan Avenue, Toledo 6, Ohio 
Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 


- PLAS 


TRADE MARK REGISTERED 


MOLDED COLOR 
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NO FEAR 


of Arkwright Trac- 
ing Cloths becom- 
ing yellow or 
opaque with age! 


NO PEER! 


Because of special 
processing, Ark- 
wright Cloths are 
the recognized 
tops in lasting 
transparency. 





HEAR! HEAR! 


Free sample of 





these highly and 
permanently 
transparent trac- 
ing cloths for the 
asking! Just write: 
Arkwright Finish- 
ing Company, 
Providence, R. |. 


Sold by leading drawing 
material dealers everywhere 





: @ 


smwiaht 


TRACING 


AMERICA'S STANDARD FOR OVER 20 YEARS 


f 
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Here’s a suggestion that you'll be glad you 
accepted ... for Hobart “Simplified” Arc Weld- 
ing will prove to you the value of arc welding in 
the fabrication of steel and other metals... 
whether it be on actual production, maintenance 
or construction. War has proved the value of 
welding for speeding up production and keen 
post-war competition will prove the value of 
welding for cutting production costs. Designs 
for welding are unlimited and you'll be glad 
you investigated arc 
welding for producing 
your post-war products. 
Write us today—let us 
prove how effectively 
welding can be used on 
your production! 

















HOBART BROS. COMPANY 
BOX PT-55 TROY, OHIO 


"One of the World's Largest 
Builders of Arc Welders" 


Thee! taniy Vest Pocket Guide for 
Arc Welders. Charts, tables 
and helpful information! 


N My How many do you need? - \e * 












<p —_ ie 


Pao 


TY) pages of 
Practical Designs 

for Arc Welding. \ 
Tested Ideas, appli- ‘ 
cable to hundreds of 
different uses. Hand- 
somely bound. Initial 
Sheets FREE! Ask $9950 
for them ...... 
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provide transparent protection 
from dirt for delicate assembly parts 


The Problem: To provide boxes in a variety of sizes in which instrument 
parts could be delivered clean and undamaged in kit lots to different 
assembly line stations in exact quantities for one shift’s production. 


The Solution: Modernization of containers by fabricating them from crys- 
tal-clear, light-weight Du Pont “Lucite.” A total of 4495 different compo- 
nent parts makes possible 63 different compartment arrangements. 


Advantages: Transparency of the boxes and insets facilitates 
supervision and permits immediate visual check of stock in 
work. Delicate gears or parts having critically machined sur- 
faces are protected against damage by individual compart- 
mentation. Assembly line time is sayed, and the beauty of the 
boxes offers workers an incentive to maintain orderly and 
efficient conditions in the plant. 


Du Pont ‘Lucite’ is at present available for war applica- 
tions only. WPB-allocated quantities for experimental purposes 
can be obtained by writing. Address: E. I. du Pont de Nemours 
Co. (Inc.), Plastics Department, Arlington, N. J., or 5801 S. 
Broadway, Los Angeles 3, Calif. In Canada: Canadi: s- 

The OLD Way: Tote boxes made of pine wood, tien ee i B . a hie 3, = In Canada: Canadian Indus 
with plywood bottoms and cardboard separators. ries, -» 0K » Montreal. 
These boxes were hard to keep clean, splintered, 


and crevices collected dirt and dust particles. FOR PLASTICS ea CONSU LT DU PONT 


y Y y 


The NEW Way: T'ote boxes made from transparent 
DuPont‘ Lucite’’ methyl methacrylateresin sheet- 
ing. Fabricated by Dura Plastics, Inc., New York 
City, for Sperry Gyroscope Company, Inc., 
Great Neck, Long Island, N.Y. 





BETTER THINGS FOR BETTER LIVING 
«+e THROUGH CHEMISTRY 
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AUBURN ENGINEERING... 
to help solve your 
Molded Plastic Problems 


Does the design lend itself to plastic molding? 
Could it be made better? What plastic. will 
be best? These are questions for experts to 


answer. 


Auburn’s engineers have been solving such 
problems for 70 years. From design. stage to 
delivery, engineering “know-how” ’ meajis 
uninterrupted production of perfect. parts; 


For small parts molded automatically at low 
cost, write: Woodruff Company Division, 
Auburn Button Works, Auburn, New York. 


* ~ 























Big Installations 
or Small Parts 


of Baltimore 
Sor precisiog in Heavy Plate 
and Sheet Stee] Work 
1 4n SLY gore ply t 
; = ae Me. . with 3 
moet mde TR eGuipment fog 
+ ia . in. foroing, Weld & 
Sorapletely fabricating ¥ 
~ % 0 and 4 
rtp a your Specifiessone tt : 
incladiag Tee nid seal ands : 
arnvor place a steel or all 
tracrs Nwces¢a ily 
ene ace 


“ferrous 





rASIVEe Wae con 
cetear Emit our Pres- 
Etats of new busiese 
? *. Addrens: 
ne., 
when, Fx 


IOS CP Biere 
stalled by brane 



































an I hese» 
Fabricating 


To m 
th calls 
move 
acilities dow 
It ta 
the : 
Help Your Postwar Plans? a 
. ; ; , DoAl 
e««Completely modern equipment for shearing, rolling, ever 
forming, welding. . - 
i ° 
e Fabrication of ferrous, non-férrous and alloy metals e 
to your specifications. ‘ 
¢ Machine capacities ranging from lightest gauge’sheet * 
up to and including 1'4” mild steel or *4” armor plate. 
° 
¢ Central location on the Atlantic Coast for shipping by 
any means to all parts of the country. e 
For over fifty years Brandt has fabricated metals fog scores ~ Se 
of industrial. uses. Our present products range from small: A 





formed units to huge fabricated assemblies. 
~ 


And if you’ ve hit a snag, our designers and engineers will 
welcome the opportunity of assisting in the details and 
specifications of your product—naturally in the strictest 
confidence. So if there are fabrication or design problems 
in your postwar plans we invite you to discuss them with— 

© 


BRANDT of Baltimore 


Charles T. Brandt, Inc., 1710 Ridgely St. 
Baltimore 30, Maryland 






_. BRANDT of Baltimore 
bes: 26 ae 3 Retinns 





Craftsmen in 


pa peal a 
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Why woe a VERTICAL SAaece? 


To make a die from thick metal on the Shaper 
calls for large starting holes. Then, cutting tool 
moves up and down, removing one chip on each 
downward stroke. 


lt takes the DoALL only 1/12 as long to make 
the same die, and the center is removed in one 
usable piece. 


DoALL Contour Sawing Machines are a “must” in 
every up-to-date metal working department. . 


® For internal ond external cutting, filing, polishing 


® Handles metals, alloys, plastics, laminates, wood 
® Saws blocks up to a foot thick 


® Cuts 50 to 100 shapes from stacked sheets at the 
same time 


® Produces short runs of "forgings”’ (3-dimensional 
shapes) 


® Makes special tools, parts, cams, templates, ete. 


Send for interesting booklet showing DoALL 
Advantages over 9 Basic Cutting Methods. 


Super Collordal Dust Inspection Laboratory 
ema Sawing — Surface Grinders samy wane pani Oils — Vanable = = GAGE BLOCKS 
(( ) Pulle M 


SOL Lo 
Coolant Systems 


CONTINENTAL MACHINES, INC. 
1332 S. Washington Ave. °* Minneapolis 4, Minn. 
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Only Available from 


DU-LITE 


THE FACT BOOK-- 


“DU-LITE 


C e - + / 99 
hemifinishes 











The Fact Book—“DU-LITE CHEMIFINISHES” | 
| 


—contains the most up-to-date information || 


on the finishing of metals. This book is not | 
for sale, but a copy will be sent to those who 


| 
request it on their company stationery. | 


The second edition, containing the latest | 


chemical engineering procedure, is now on 
the press and requests will be filled as soon 
as it is available. The portfolio is valuable 
to anyone who has a metal finishing 


problem. Write today. 





DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONNECTICUT 








| 
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Hand Wheel 





COLD 
MOLDED 





IMPROVES PERFORMANCE 


Wara Leonard Rheostats, 
whose major function is the 
regulation of electric current, 
are equipped with Aico-molded 
plastic hand wheels. According 
to Ward Leonard, this hand 
wheel adds to the ease of per- 
formance of the Rheostat be- 
cause of the weight, shape and 
design achieved in plastics. 

This efficient, cold molded 


part is an “‘all-Aico”’ job. It is 
manufactured from cold molded 
material made at Aico...de 
signed and engineered by Aico’s 
skilled technicians. 

Aico’s 29 years of experience 
and knowledge of all kinds of 
plastic molding are at the serv 
ice of product engineers. For 
the solution to plastics prob 
lems, ask Aico. 

















RHEOSTAT 
HAND WHEEL 


Made from 
nico No. | 


Po 


o ; 
cK | 


jons. 
applications. 
- high an 1” co’ 
this lack ca? yr nen 
trength—by ge an 
ng d wheel, as } ntageous- 
paar shape are adva - 
bulk hot molGc- 
oD te than " 
MOLDING metus a higher production te mum economy 
Cold molding permivonsequently> _ 
~eases ana, * ° 
ing process! heel is 7" in 
hand whe large 
DESIGN ngle cavity ™ = 1240 grams PF nblys 
Produced in 4 - hs approxima ole (A) for 2 about 
diameter and pee insert, with ¢ ) to ae rim 
gonally Sh@PCr pase of the Pay level with ites (F) 
hexa througD he C) Bosse ¢ Ire mold. Hole é 
extends e surface ¢ yal from the Mo. th of 4 - 
of concave voor easy TEMOVT ded in to vide 


rts are ™ re 
m (H) ar 
and conve” volished finish 


*This is ¢ 
ions series. 
jetterhead for 


‘ lica- 
; +s plastics APP" 
he 21st 1m 5 - request oe ae 
5 Sore cards Nos. 1 to 


29th Year 


AMERICAN INSULATOR CORPORATION 





NEW FREEDOM, PA. Sales Offices: Boston © Bridgeport © Cleveland 


Detroit © New York © Philadelphia 
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Al Precision Idea... Melded in PLASTICS 


PY -T. 5 sf Mb odesecte-rolvbove Us ab colott tol Ml pote sbot-1-)oecle mmm tel-5¢-We (Me oloMe stoves (me Colette) ab bels i el- mo) colelt tonite) ele) Merete) lel -1e Me) (et 
tic parts that is so vital as precision-built molds. More and more, a realization of this fact is being 


evidenced by leading manufacturers who, in ever-increasing numbers, are bringing their precision 


ideas to TECH-ART to moid. Equipped with the most modern tool making facilities, TECH-ART’s 
a precise art. TECH-ART’s vast production 


+) 
m 


master mola builders look upon their work as an art 
facilities comprise all types of compression, compression transfer, automatic, semi-automatic and 


injection molding presses. TECH-ART’s broad knowledge of piastic materials insures the proper 
fod Xo} (oko) ME) of 100 bo Col 0) Co t-1t Commoreyect olele betel sbateleMh Zolth ames) (oti lemb le (-[ot-th om BAO) sO .UU MR sel t¢-Moldc-leljrelemelrtit 
molds are such a vital factor in producing so many TECH-ART Plastic Success Stories. 


ele 
Ctrical 4PParatus brought 


metal cam fe) TECH -ART if) 


Mold 

we ; Clos 

re required. Proper lhe e tolerances 
0ice 


re) Plastic Material 
IN§ around 


was 


essentia| 
fe) Prevent eye . 
1€ Meta! ins 
erts 


Today these Cams are be 


ing elgeys| 
by the thousands— 4 me uced at TEcy ART 


al examp| 
Success Stories that result pie Of the Plastics 


when 
bi Manuf 
ne their own skill and ¢ acturers com. 
x 


and Equipment of TECH ART: 


TECHNICAL NOTES—These cams were molded from a melamine min- mold builders 


eral-filled compound in high pressure, compression transfer molds. To 
eliminate critical stresses which might otherwise have been set up in 
the finished part, the materials were electronically preheated. 


36th Ave. and 41st Street « LONG ISLAND CITY, N.Y. « Tel. AStoria 8-6050-1 
‘. SUCCESSORS TO BOONTON RUBBER MANUFACTURING COMPANY 
A a Y PIONEER PLASTIC MOLDERS .. . Established 1891 
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HERE’S WHY SO MANY INDUSTRIAL 
MANUFACTURERS ARE USING COLD TREATING 


PRODUCTION 





RESULTS ir 


(old Thealingn 
with 


Deepfreeze Industrial 
Chilling Machines . . - 


HARDENING OF METALS «++ susitual 
Drill life increased from 48 to 
nd. 

on cutter lif 
ind. 

ae tool life increased from 1 


ee increased from 3,000 to over 


30,000 shell cases per punch. 


e increased 17 hours per 


50 to 510 pieces 


STABILIZATION OF METALS .-- 


ompletely eliminated in 


Dimensional growth snent parts of machine 


gauges an all comport 
on forgings and —, stabilized 
-_ distortion after mac — - eat 
ae craft parts stabilized to wor 
r 8: 


temperat ures. 





SHRINKING OF METALS .- > 


Production doubled in shrin 
airplane landing sone . 
-tion increase 
ae a a bushing in 
Manufacturer saves $3,6 
steel valve inserts. 


k-fit assembly of 


50% in the shrink-fit 
“Diesel pistons. 
75 per year shrinking 


TESTING AND MISCELLANEOUS USES .-- 


arts »tested for 
~ and parts pretes 
nstrume nts F pl = 
atrerel nore reaction save lives and a 
ra _— de 
“C 1 treating economically re moves f 
0 
from optical lenses. ; pihidee al 
JYeepfreeze machine used — " 1 ay 
; Ped aluminum parts until form 
quenched a! — 
— ately Sub-zero temperatul = 
used for freezing rub r 
permit easier machining. 
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IN THEIR 


Cold Tealing 










improves Quality... Conserves Production 
Time ... and Reduces Operating Costs... 


COLD TREATING provides industry 
with a new production technique 
capable of effecting economies ina 
wide variety of operations. That’s 
why it has found general accept- 
ance by most of the country’s lead- 
ing manufacturers. 


COLD TREATING is being used ex- 
tensively by industrial organiza- 
tions working with metals, to in- 
crease metal hardness and uni- 
formity of structure—qualities that 


assure longer part life and better 
performance. 


COLD TREATING is proving highly 
Po ange for shrink-fit assem- 
lies by eliminating warping and 
scoring and saving time in such 
operations. 


COLD TREATING is drastically re- 
ducing the time required to stabi- 
lize gauges, gauge blocks and 
other precision instruments. By 
following simple, standard pro- 
cedures it is possible to completely 
stabilize various types of gauges in 
a few hours whereas formerly 
years were required. 


COLD TREATING has scores of other 
uses for testing metals, instru- 
ments, lubricants, rubber and 
similar products for reaction under 
sub-zero temperatures. 


The Deepfreeze —120° F. In- 
dustrial Chilling Machine is de- 
signed to accommodate all of these 
industrial cold treating operations. 
Performance records furnish 
ample proof of the results ob- 
tained. A number of these are listed 
in the panel at the left. For com- 
plete data send for the 40-page 
Deepfreeze Cold Treating Book- 
let, described below. 


How can Cold Treating be 
Used in Your Production ? 


There’s a way to find out. Send us 
a number of the tools or parts 
you're using. Submit information 
on the material and the heat treat- 
ment to which they have been sub- 
jected. We'll cold treat them, re- 
port the treatment to you, and 
return them for service and per- 
formance tests. 


- - - HERE IS COMPLETE INFORMATION ON COLD TREATING... 
A 40-page treatise that includes everything from the history of Cold Treating to tested procedures. If you 


are acquainted with the subject, it will bring you up-to-date. If you’re unacquainted, it will furnish you 
with the information you need to adapt cold treating to your production. 


Bulletin No. 1-4. 


Write today for your copy of 
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MORAINE POROUS METAL 


Whether the application is a household refrigerator or an Army 
—_ &, tank, a fighter plane or a civilian automobile —precision parts are 
ee >) the heart of performance. 


But attaining precision is only half the story. The other half is 


a maintaining it under operating conditions—and here Moraine 
Porous Metal filter elements have a lot to offer American industry. 
Designed into the application, this unique product of powder 


metallurgy uniformly filters out harmful particles down to .0005 inch 
—provides a tortuous flow passage that traps, impinges and stops 


ig de dirt — safeguards close-fitting parts, polished surfaces and fine 
orifices against abrasion and clogging. 


If your products or processes involve a flowing medium that has 

contact with precision parts, you should investigate Moraine 
MPM elements for filtration, Porous Metal. Our engineers will work with you to determine 
separation, diffusion, flow the most efficient grade, size, shape. 


control, flame arresters. 
WAR BONDS SAVE LIVES 


MORAINE PRODUCTS >::0x or GENERAL MOTORS 


DAYTON, OHIO 
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AGE WIRE 


..sAND THE 
RIGHT ANSWERS 
TO WIRE 
QUESTIONS 



















@ If the question has to do with wire or 
the use of wire in production, PAGE can 
serve you. Wire and its application 
have always been the business of PAGE. 


WHAT SIZE WIRE? 


What size will do the job best and most eco- 
nomically? PAGE can give you the answer— 
and supply the wire. 


WHAT SHAPE SECTION? 

PAGE makes wire in many standard shapes. If 
you need a special shape, PAGE can make it 
for you—in end-section areas to .250” square 
—widths to ¥%". You draw the shape— PAGE’ 
can draw the wire. 


WHAT ANALYSIS METAL? 


PAGE is regularly drawing wire of high and 
low carbon steel, Armco ingot iron, stainless 
steel, special alloys. Heat-treating and fin- 


ishes to required specifications. 


WHICH WELDING ELECTRODE? 

PAGE offers a wide range of welding elec- 
trodes and gas welding rods, including PAGE- 
Allegheny stainless steel. 

There is a PAGE distributor in your ter- 
ritory—-a man worth knowing. When 
you have a question involving the use 
of wire, it will pay you to 


... ge tu Couch with Page! 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, 


PAGE STEEL AND WIRE DIVISION 


AMERICAN CHAIN & CABLE 





New York, Pittsburgh, Portiand, San Francisco, Bridgeport, Conn. 





JOHNSON GASKETS 
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Confidence 
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gegen the first step in undertaking a new project 
is to insure confidence—in the idea and in the 
tools employed. No more needed tool is there than 
the pencil which translates ideas into working form 
and thence into reality. 

VENUS Drawing Pencils are engineered to give you 
drafting perfection without failure: accurately graded 
to assure uniformity in all 17 degrees... strong in per- 
formance . . . smooth and clean in action. 





VENUS ores 221cxs 


AMERICAN LEAD PENCIL COMPANY, HOBOKEN, NEW JERSEY 










Put VENUS to the test 
on your drawing board. 
Send us a postcard or a 
note for two free samples. 
Specify degrees wanted. 
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Forged and Rolled by Taylor Forge 


F you want forged steel rings of uniform quality held to 

the most rigid specifications, it will pay you to place 
your requirements in the experienced hands of Taylor 
Forge. 

Here we have amassed the finest equipment for forging, 
rolling and machining rings in carbon or alloy steels as 
required. Here, also, we have complete facilities for heat 
treating and a modern testing laboratory which is particu- 
larly valuable to those who want rings with specific char- 
acteristics fully verified by tests. “a 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church St. @ Philadelphia Office: Broad St. Station Bldg. 





@ Other Taylor Forge Products in- er and other pressure vessel out- 
clude: “WeldELLS” and related lets; light wall spiral pipe; heavy 






















forged steel flanges; forged steel ed pipe; corrugated furnaces, and 
nozzles and welding necks for boil- _ similar forged and rolled products, ns 











Designates 
MACHINE 
FINISH 


Tectyl stops RUST! 


30,000 Gallons for Pearl Harbor 
—that was the government's 
order on DECEMBER §&8, 1941 











‘a ve SURF-CHEK system is more definite than a direct wire. It conveys the Government salvage experts know what 
i engineer s specific instructions to the machinist and leaves no possibility open for Tectyl 511 has done on metal surfaces that 
gvess interpretatior This new departure in microinch roughness designation and have been submerged in sea water. Tectyl 

quality control is being adopted nation-wide by alert industrialists. Surf-Chek removes every vestige of water and SEALS 

prevents rework and scrap ... saves labor .. . controls outside production .. . make the surface against rust and corrosion— 

pianateeds <eanatk csalabte View: ramen winslios Whatever your own special rust-preven- 


tion problem may be, there’s a Tectyl pro- 
duct that will solve it and save you money 
and man-hours. Easy toapply and remove, 
economical to use Tectyl protection is 
positive. Write NOW, indicating your cor- 
rosion problem, and we will send you Tectyl 
bulletin with complete application data. 


TECTYL 


S70Fs RusT 


VALVOLINE OIL COMPANY 
Finest Lubricating Oils Since 1866 
471 Culvert Street Cincinnati 2, Ohio 
Refinery at Butler, Penn. General Offices, Cincinnati Ohio 
New York - Atlanta - Detroit - Chicago - Los Angeles 
Vancouver - Washington, D. C. 











lywood 
Surt-Chek drofting templote $1.00 postpoid. 
st Write Dept. E 







OVER 5000 SURF-CHEKS 
NOW BEING USED 





A m5 eS a seen 
SURFACE CHECKING GAGE CoO. 
* Hollywood 28, California x 








TEELS 








seamless fittings for pipe welding: wall electric-weld and forge weld- .. 
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An Old Idea that has Paid 
Dividends for Many 
Lowe Brothers Customers 


Many valued customers of Lowe 
Brothers have learned how to 
make entirely new products as a 
result of war-born industrial and 
military needs. 

But they still retain one old 
idea. It is their continued reliance 
upon Lowe Brothers for indus- 
trial finishes which serve their 
particular needs. 

The Joyce Cridland Company, 
for instance, is now using such 
equipment as the huge Monarch 
Lethe illustrated, to produce hy- 
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draulic jacks for Army, Navy and 
Industrial use. 

And, we believe, it is no mere 
coincidence that both the Joyce 
Cridland Co., manufacturers of 
industrial lifting equipment, and 
the Monarch Machine Tool Co., 
the lathe maker, are long-time 


users of Lowe Brothers Finishes. 

Lowe Brothers experience in 
supplying finishes to makers and 
users of industrial machines and 
equipment is yours to call upon. 
INDUSTRIAL SALES 


THE LOWE BROTHERS COMPANY 
DAYTON, OHIO 


Lowe Brothers 
FINISHES for Industry 














How much will paper 
S-T-R-E-T-C-H? 


Central's creped and crinkled papers that 
S-t-r-e-t-c-h from a minimum of 5% to a 
maximum of nearly 100% are essential to 
industrial applications when flexibility, 
pliability and tear resistance is required. 
Some uses to which these papers are being 
put in industry are: wrapping irregular 
objects; cable and wire winding; carpet 
lining; building papers; shock resistance; 
ordnance wrap; air and oil filters. 


FREE BOOK 


We are specialists in de 
signing and building 
technical papers for in- 
dustry —now is the time 
to put our research lab 
oratories to work on your 
post war problems. Send 
for Free Book ‘Industrial 
Paper—The New Pr 
duction Answer 














COMPANY 


RATED 


2440 LAKE SHORE DRIVE, MUSKEGON 28, MICHIGAN 
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WATERBURY’S METAL 


SUNDRIES DIVISION 
for Small Metal Parts 


Get in touch with Waterbury for the small metal 
parts needed in your manufacturing. Find out 
whether or not we can supply you from our stock 
without waiting to have it made on order. When 
special parts are needed, get our quotation first. 


EYELETS FERRULES 





TERMINALS 
SPECIAL METAL PARTS 


Made from Brass, Copper, 
Bronze, Steel, White Metal, 


Aluminum and Zinc 

















WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
DEPT. L, WATERBURY, CONNECTICUT 














SHEET STOCK for INDUSTRY 


# CONTAINS NO LEATHER 





PLASTICIZED GG@rtOn FAGRIC ® 











Competitor To: 
Rubber, Felt, Leather, Linoleum, Terrazzo, etc. 


In a Range of Thicknesses: 
3 iron (.063”), 5 iron (.110”), 7 iron (.141”), ete. 


For Abrasion Resistance: 


With stable fraction, mechanical strength, and flexibility or 
rigid forming. 


And Easy Working: 
Cuts, drills, nails, paints, varnishes, and cements like wood but 
wears like iron. 

In Such Applications As: 
Oil seals, polishing wheels, safety flooring, clutch facings, shoe 
soling, protective mpldings, etc. 


With Resistance To: 


Heat, water, oil, weak alkalies, weak acids, mildew, etc 


And In a Variety Of Finishes: 
Plain, sized, coated (oak or walnut), etc 


Acailable In: 


Sheets, squares, rectangles, doughnuts, etc 






WRITE FOR CATALOG 
2-42-45 


TH E 


FRICTION MATERIALS CO.— CHARLOTTE !,NC 
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A Partial List of In- 
dustries for Which 
Presstite has suc- 
cessfully Developed 
Special Sealing 
Compounds: 


For the Aircraft Industry: 





Sealers for 
Integra) Fuel Tanke 


Fuselage Seams 

Drop-off, Expendable 
Fuel Tanke 

Gun Turrets 

Synthetic Glase 

Instruments 

Intercoolers 

Air Ducts . 

Insulating Dissimilar 
Metals 

Seaplane Floate 


For the Refrigeration 
industry: 


Sealers for Domestic and 
Commercial Refrigera- 
tors 

Bonding and Sealing Low 
Temperature Insulation 
in Refrigerated Rooms 


For the Railroads: 


Sealers for Ineulating, 
Soundproofing, and 
Weatherproofing of 
Railway Care — Sealing 
Car Windows and Spot 
Welded Seams 


For the Building Industry: 


Roof Coatings, Caulking 
and Waterproofing 
Compounds 


For the Radio Industry: 

Sealers for Radio Panels 
and Cases, Coil Impreg- 
nation— Many Com- 
munication Equipment 
Applications 


For the Automotive 
Industry: 


Special Adhesives and 
Sealere 


For the Construction 
Industry: 

Sealers for Juinting Sewer 
*ipes 

Sealers for Waterproofing 
Excavation Work 


Miscellaneous: 

For Glazing Greenhouse 
Windows 

Extruded Caulking Com- 
pounds 

Ammunition Paints 

Plus Many Special Prod- 
ucts for the Army and 
Navy 


Our Engineering, 
Technical, and Labo- 
ratory facilities are 
at the service of an 

industry with a seal- 
ing problem. 

































M4 Prime Mover in severe 
muddy terrain. 


Placing Presstite Sealin 

Comound (Type SS-50 

around engine inspection 
hole at rear of hull. 





opUCT ENGINEERING — May, 















Weigring 18 and 38 tons, respectively, and 
manufactured by the Tractor Division of Allis- 
Chalmers, these units are the last word in power 
and speed in military tractors. Used to haul big 
guns over all types of terrain, these massive 
vehicles must be thoroughly sealed against 
moisture, mud, and water. 























Presstite Sealing Compound Type SS-50, in 
extruded form, is used to seal all metal joints in 
the hulls, as well as to caulk front closure plates, 
bumper supports, and all joints between cab 
roof and side panels. 


Applying Type SS-50 
Sealer on closure between 
cab roof and front. 





Again Presstite Sealing Compounds have 
proven their ability to stand up under the most 
exacting standards and the hardest conditions of 
use—just as they have successfully met the rigid 
requirements of military aircraft construction. 

To industry at large, Presstite offers the same 
engineering skill and specialized experience that 
has developed so many varied types of sealers 
for wartime use. We are ready to work with you 
and your engineers on any sealing or coating 
problem. Just send us your requirements—now. 


/ PRESSTITE PRESSTITE ENGINEERING COMPANY 
3956 Cheuteau Avenue, St. Louis 10, Missouri 


Seating Comeounos 

















(VE GOT THE 


BLUEPRINT 
BLUES / 














Well, Bill, so long as you use drawing pencils 
with soft, crumbling leads, you'll get smudged 
drawings and bad blueprints. Treat yourself to 
the pencils that never crumble, that produce 
clean, dense, opaque lines every time. Get 
Typhonite Eldorado! 


These great pencils are unerringly uniform in 
every degree. Drawings made with Eldorados 
result in blueprints as clear as a bell anda 
pleasure to read. We’ll send you a free Compari- 
son Sample, Bill. Request it on your business or 
professional stationery, specifying degree. 


DIXON’S TYPHONITE 


ELDORADO 








PENCIL SALES DEPT. 20-J5, JOSEPH DIXON CRUCIBLE CO., JERSEY CITY 3, N. J. 








RENE IIe Ty 


In War, as in Peace... 


SAVE TIME and CUT CO8TS! 
Gordo fel dir icchd 


CERROMATRIX (Melting Temp. 250° F.) For securing punch and 
die parts, anchoring machine parts without expensive drive fits, 
short run forming dies and other metal-working applications. 


CERROBEND (Melting Temp. 158° F.) Use as a filler in bend- 
ing thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately proof- 
cast cavities such as molds, gun chambers, forging dies, etc., 
and for many similar opplications. 


REPRESENTATIVES AND DISTRIBUTORS 


ANSONIA, CONN., Jackson Associates 

BOSTON, MASS., Jackson Associates 

PHILADELPHIA, PA., Castaloy Metal Sales Company 
BROOKLYN, N., Y., Belmont Smelting & Refining Works 
CLEVELAND, OHIO, Die Supply Co. 

DETROIT, MICH., Castaloy Metal Sales Company 
CHICAGO, ILL., Sterling Products Co., Inc. 

MOLINE, ILL., Sterling Products Co., Inc. 
MILWAUKEE, WIS., Harry C. Kettleson, Inc. 
MINNEAPOLIS, MINN., Northern Machinery & Supply Co. 
ST. LOUIS, MO., Metal Goods Corporation 

KANSAS CITY, MO., Metal Goods Corporation 

NEW ORLEANS, La., Metal Goods Corporation 
DALLAS, TEX., Metal Goods Corporation 

HOUSTON, TEX., Metal Goods Corporation 

TULSA, OKLA., Metal Goods Corporation 

LOS ANGELES, CAL., Castaloy Metal Sales Company 
MONTREAL, CAN., Dominion Merchants Ltd. 

LONDON, ENG., Mining & Chemical Products, Ltd. 


CERRO DE PASCO COPPERCORPORATION 


40 WALL STREET * + NEW YORK 5, N. Y. 
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When you send for 
this FREE FOLIO of 
Fel-Pro Sealing Material 





4 


Thousands of industries have solved 
their gasket problems by sending for 


Fel-Pro’s FREE FOLIO showing a wide 






: rs variety of more efficient and longer 
lasting sealing materials. You'll find 

; | \\ new materials, too. . . improved sealing 
> ~ é products developed and perfected 

V2 nN. N through Fel-Pro’s war work and research 

...52 actual samples, with scores of 
sealing suggestions .. . and if you don’t 
find what you need, consult Fel-Pro 
engineers. They'll developa product just 


right for your special gasket problems. 








syMTHETIC 
aveser 


GASKETS 


FELT PRODUCTS MFG. CO., 1534 Carrell Ave., Chicage 7, IIlinois 
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Sizes up to 2” diameter 
— in a tin bronze, a 
high-lead bronze, and 
SAE 660 bearing bronze. 


...with Ampcoloy Continuous- 
Cast Bronzes 


As a part of Ampco’s program to provide American in- 
dustry with a complete service on copper-base alloy parts, 
the continuous-casting process has been applied to the 
production of mill-length rods of certain bronze alloys. 

This process, exclusive with Ampco as to bronzes, re- 
sults in rods of close tolerance and of a soundness not 
commercially available until now. The fine, even dis- 
persal of the secondary constituents is truly remarkable. 
The rods are of good surface, uniform’ diameter, and 
even length. 


for 
prompt 
delivery 


Ampcoloys are a product of 


Ampco Metal, Inc. 


oo » specialists in engineering — production 
m finishing of copper-bese elley parts. 
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Fast semi-automatic or fully automatic machines can 
be used, with big savings in time, manpower, and money. 
Tools last longer, with a sand-free surface and no in- 
ternal segregation, There is less material to purchase, re- 
ceive, and handle. Scrap loss due to metal faults is 
practically eliminated — with further savings on the 
handling and storing of scrap accumulations. 

Write for data Sheet 131, showing photomicrographs 
and properties. Ampco Metal, Inc., Dept. PE-5 , Mil- 
waukee 4, Wis, Ampco Field Offices in Principal Cities. 








IF YOURE PROUD 
1 OF YOUR PRODUCT 
IT DESERVES 





es The quality of Ecoa Name Plates re- 
= flects the prestige of your product and 


enhances its sales appeal. Important 

information for users stays clearly and 

permanently readable. Ecoa quality 

costs no more. e We'll gladly quote on 

your requirements, without obligation. 
Write us today. 


ETCHING COMPANY 
OF AMERICA 


1520 MONTANA ST., CHICAGO 14, ILL. 
DEPT. 3B 


Metal Name Plates, etched or lithographed * Plastic 

Name Plates, Dials and Panels, lithographed or screened ® 

*, Etched Metal Scales, Clock Dials, Instrument Panels, Art 

Novelties, Advertising Specialties ¢ Etched Metal Panels 
for elevators and architectural uses. 





How Will the Great Advancements in... 


DY-NAMIC BALANCING 


Affect Your Post-War Equipment Design? 





Today, Bear Dy-Namic Balancing 
Machines are proving in War Plants 
the tremendous advantages result- 
ing from the Dy-Namic Balancing of 





and so inexpensive thot its use is 
certain to become widespread. 

Dy-Namic Balancing solves many de- 
sign problems; makes possible the 








all Rotating Parts from the smallest — elimination of vibratory noise and 
rotors and fans to giant railroad destructive ‘' WOBBLIES” of couple- 
car wheels. force vibrations. Write for Free 
These Bear Machines are proving Data Bulletin and submit problems 
that Dy-Namic Balancing is now for recommendations. Bear Mfg. ° 
practical... that it is faster, easier Co., Dept PE, Rock Island, Illinois. 
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5 Sizes 


Gas Fired 
Oil Fired 
or Electric 












a 


For Hardening Small Parts 
175 to 2000 Ibs. per hour 
Uniformly —Scale-Free—Continuously 





Products being treat- 
ed in EF Chain Belt 
Furnaces, include: 











Rivets and washers 
Wrench & tool parts 
Bearing parts 


cartridge clips 
Aircraft engine parts 
Automotive parts 


other ucts 


Sprockets a . 

Cap screws The above EF chain belt furnace 
ay A. is scale-free hardening bolts. Hun- 
— springs dreds are in operation handling 
oil springs . 7 
Small forgings products such as listed at left. We 
Sedan Shane build them for gas, oil or elec- 
Tractor links trically heated. 


The EF chain belt conveyor type 
furnace is one of the most satisfac- 
tory general purpose furnaces built 
for the continuoys, uniform. eco- 
nomical production heat treatment 





Rock bits, and many 
prod 








of small and medium size products. 


Send for circulars showing the chain belt 
and other types of EF production furnaces 


The Electric Furnace Co., Salem, Ohio 


~ Gas Fired, Oil Fired and Electric Furnaces---For Any Process, P 
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EMPLOYMENT ¢ BUSINESS e 


UNDISPLAYED RATE: 
(Not available for equipment advertising) 
10 cents a word minimum charge $2.00. 
(See J on Box Numbers.) 
POSITIONS WANTED (full or part-time indi- 
vidual salaried employment only), /2 above 
rates, 
PROPOSALS. 50 cents a line an_ insertion. 
NEW ADVERTISEMENTS received by 10 A 


a OPPORTUNITIES 


INFORMATION: 


BOX NUMBERS care publication New York, 
Chicago or San Francisco offices count as 
10 words additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions 
of undisplayed ads (not including proposals.) 


SEARCHLIGHT SECTION 


e EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 


The advertising rate is $6.00 per inch for 
all advertising appearing on other than a 
contract basis. Contract rates quoted on 
request. 

AN ADVERTISING INCH is measured % 
inch vertically on one column, 3 columns— 
30 inches—to a page. P.E. 


M., May 16th will appear in the issue of June subject to limitations of space available 














POSITIONS VACANT 





WANTED—Two Piping Design Engineers. 

Write Mr. E. C. Reilly, United Engineering & 
Foundry Co., First National Bank Building, 
Pittsburgh 22, Penna. 





WANTED EXPERIENCED Craftsmen to make 

test lenses for precision optics by firm of 
national reputation who has a separate unit 
completely equipped for manufacture of test 
lenses for own use. P-946, Product Engineering, 
520 N. Michigan Ave., Chicago 11, III. 





DRAFTSMAN, Permanent position, for equip- 
ment, utilities, and building work, by essen- 





tial chemical manufacturing plant, 55 miles 
N.W. of Chicago. Please furnish particulars of 
age, education, experience, references, salary 
requirement, and photograph in reply. P-947, 
Product Engineering, 520 N. Michigan Ave., 
Chicago 11, II. 
MANUFACTURER of portable electric tools 
and machine tools has opening for man 
with thorough experience in designing and 
detailing small machines. Prefer man with 
technical education who has personality and 


general qualifications to advance in our organi- 
zation. Send an outline of experience and edu- 
cation so we can give you more information. 
Porter-Cable Machine Company, Syracuse 8, 
New York. } 





DESIGNERS AND Draftsmen: Experienced on 

heavy machinery engines, automatic machin- 
ery, also hydraulic and pneumatic equipment. 
Vital war and post-war projects. High salaries. 
York < eeeeee Corp, 63 Park Row, New York 





SPECTROGRAPHER, or chemist, or physicist, 

who would be interested in training in spec- 
trography, for position of responsibility in a 
light metals plant with a sound future. Good 
Starting salary commensurate with applicant's 
training and work record. If interested apply. 
P-948, Product Engineering, 520 N. Michigan 
Ave., Chicago 11, Il. 





ASSISTANT MATERIAL Engineer: Metallurgi- 

cal, engineering, or similar experience, to 
assist in preparation of specifications and tech- 
nical bulletins. Good post-war prospects for 
the right man. If interested apply. P-949, Prod- 





uct Engineering, 520 N. Michigan Ave., Chi- 
ago 11, Ill. 

PRECO INCORPORATED has openings for 
graduate mechanical engineer with good 


mathematical background able to apply theory 
to design of railroad truck suspensions, hy- 
iraulic and pneumatic devices. Knowledge of 
metallurgy and stress analysis desirable. Preco 
neorporated Attention: Chief Engineer, 960 E. 


Ist Street, Los Angeles 1, California. 








EMPLOYMENT SERVICE 


POSITION WANTED 





GRADUATE AERONAUTICAL Engineer — 5 

years experience as student engineer, drafts- 
man, field service engineer, and power plant 
installation engineer. Desires any type of engi- 
neering work in midwest, preferably Michigan, 
where adequate housing is available. PW-951, 
Product Engineering, 520 N. Michigan Ave., 
Chicago 11, Ill. 


GRADUATE ENGINEER 1935. 10 years experi- 
ence test design and application motors and 
control. Now employed at $6000 per year 
Desires position as assistant to chief engineer, 
location middle or far west. Prefer town of 
under 75000 population. WMC release can be 
obtained. PW-952, Product Engineering, 330 W. 
2nd St., New York 18, N. Y 
ELECTRICAL ENGINEER, sound technical 
background, experienced in motor design 
and building industry, desires sales engineering 














or executive position. PW-955, Product Engi- 
neering, 330 W. 42nd St., New York 18, N. Y. 
WANTED 





ANYTHING within reason that is wanted in the 

field served by Product Engineering can be 
quickly located through bringing it to the 
attention of thousands of men whose interest 
is assured because this is the business paper 
they read. 





AVAILABLE 
DESIGN ENGINEER 


With 6 years experience on Instru- 
ments and Light Machinery: with 5 
years general manufacturing experi- 
ence in own business including selling 
experience. Capable of making, and 
willing to make, own basic layouts, 
provided normal project engineers re- 
sponsibilities are attached. Will accept 
very modest beginning to prove self, 
provided responsibilities of scope 
sought are to be forthcoming if he 
does so. 


PW-943, Product Engineering 
330 W. 42nd St., New York 18, N. Y. 


WANTED 
SALES ENGINEER 


Here is a real opportunity for a young 
man (under 30) to establish himself 
with a new division of a nationally- 
known organization. If you are sales- 
minded and have had some engineer- 
ing experience in the metallurgical, 
aircraft or automotive fields, write to- 
day. giving full details. Better-than- 
average starting salary and unlimited 
chance for advancement. 


SW-954, Product Engineering 
330 W. 42nd St., New York 18, N. Y. 








MAJOR LINE WANTED 


Manufacturers’ Representative now selling 
300 metal working plants in Rhode Island, 
Massachusetts, Maine, New Hampshire 
and Vermont desires to secure high grade 
line of component parts such as stamp- 
ings, die castings, screw machine parts, 
forgings, clutches, bearings, couplings or 
similar products. 

Line must be capable of substantial vol- 
ume backed up by close factory coopera- 
tion. 
Established 
executives. 
This is your opportunity to secure aggres- 
sive, intelligent representation. 


contacts with production 


RA-945, Product Engineering 
330 West 42nd St., New York 18, N. Y. 








INVENTORS OR ENGINEERS 


if you have a metal product, patented or patent 
pending, or an invention beyond the idea stage 
on which you can furnish clear sketches and writ- 
ten description, write us fully about it. We may 
have an interest in common. Your rights will be 
scrupulously respected. 


NATIONAL MACHINE PRODUCTS 
154 West Siauson Ave., Los Angeles 3,Cal. 











POSITION WANTED 


EXECUTIVE AGE 40 


15 years experience on inspection, assembly and 
processing of America's most intricate business 
machine, wants good sound Post War connection. 
Present income $6700.00 as supervisor of Process 
Control. May consider suitable South American 
contract. 
PW-944, Product Engineering 
520 North Michigan Ave., Chicago 11, Ill. 


POST WAR PRODUCTS 


Patent Attorney and Professional Engineer 
acquainted with many new promising 
products will supply suggestions for post- 
war development. Fee $5. 


ROBERT V. MORSE 
521 Wyckoff Road, Ithaca, N.Y. 








SALARIED POSITIONS — The advertising 
service of 35 years’ recognized standing 
egotiates for high salaried supervisory tech- 


cal and executive positions. Procedure will 
individualized to your personal require- 
ents and will not conflict with Manpower 


’mmission’s. Retaining fee protected by re- 
ind provision Identity covered and present 
sition protected. Send for details. R. W. 
xby, Inc., 268 Delward Bldg., Buffalo 2, N. Y. 








POSITIONS WANTED 





NGINEER, MECHANICAL 43 years old with 


road experience in hydraulic, foodstuffs, 
<tile, chemical and special machjnery, 
sires responsible position with small or 


dium sized company. Well versed in design, 


MANUFACTURER'S REPRESENTATIVE 
WANTS LINE 


mechanical, electrical, steel, plastic, rubber prod- 
ucts, machinery, tools, accessories, specialties, etc., 
present and postwar FOR MIDWEST TRADE 


GARDINER-COLLIER, INC. 
1037 W. Primm S8t. St. Louis 11, Mo. 

















Whuen 


Answering Advertisements 


Prnase do not send original letters, 
certificates or pbotograpbs. We cannot 
be responsible for their return. Please 
send pbotostat or carbon copies. 











REE 


MACHINE & TOOL ENGINEERS 


MACHINE & TOOL DESIGN © CONSULTING © OPERATIONS 














elopment and plant management, PW-950, 
duct Engineering, 330 W. 42nd St., New 
rk 18, N..¥. 
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PHONE - PERRY 5930 * 





CONTRACT PRODUCTION MANUFACTURING 


PAWTUCKET, RHODE ISLAND 
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Proressional 


Services 














ASSOCIATED ELECTRONICS 
CORPORATION, ¢28UL71NG 


ENGINEERS 
Complete Engineering Service for all Industries 
RESEARCH MANAGEMENT 
DEVELOPMENT PRODUCTION 
DESIGN PUBLICATIONS 
132 Nassau Street, New York, 7, N. Y 
251 Kearney Street, San Francisco, 8, Cal 


Wanted 


DEVELOPMENT ENGINEERS 


We are offering permanent positions to a few Mechanical and Electrical 


Engineers. This is an unusual opportunity for men who possess adequate 


educational background, originality and initiative to join a well estab- 


lished and growing organization engaged in research and development 


relating to motion picture equipment, television, and marine instruments. 


Write full particulars relative to education and experience, so that we 


can arrange an interview for you. 


INTERNATIONAL PROJECTOR CORPORATION 


92 Gold Street 


New York 7, N. Y. 











Design Consulting Service 
ENGINEERS & PHYSICISTS 
Development & Design to Your Specifications 
MECHANICAL & TEST EQUIPMENT 
OPTICAL EQUIPMENT INSTRUMENTS 
STRESS ANALYSIS WELDMENTS 
P.O. Box 6205 Northwest Station 
Washington 15, D. C. 











Francis and Cappelle 
CONSULTING ENGINEERS 
We offer engineering service on 
MECHANICAL a SIGNS 
PRODUCT DESIGNS 
DEVE OPMENT OF SP RODU cTSs 
PRODUCTION PROCESS MACHINERY 
1616 Transportation Building Chicago 5 
Telephone HARrison 7747 





WANTED 
WORKS MANAGER 


Man with broad experience to supervise 
all phases of production with thorough 
groundwork in metal working, assembly, 
tooling, tool design, production control, 
standards and methods for national manu- 
facturer of automatic temperature, pres- 
sure and flow controls. Position located 
on West Coast with well-established Com- 
pany. Give full details concerning experi- 
ence, employment record, education, ref- 
erences, salary requirements and personal 
information. 


P-925, Product Engineering 


68 Post St San Francisco 4, Calif 


WANTED 


Production Engineer 
Fractional H. P. Electric Motors 


Should have specialty background in sin- 
gle phase motors, having devoted major 
effort to efficient mass production. Line 
will have limited size range. Engineer- 
ing design experience desirable for de- 
velopment of motors for tooling and pro- 
duction. Permanent connection with out- 
standing Southern California manufacturer 
entering household appliance field. Send 
detail of experience and personal qualifi- 
cations to A. W. A., Box 68, Station K, 
Los Angeles, California. 














PAUL E. GERST & CO. 


Consulting Engineers 
SPECIALISTS IN 
BLECTRICAL PRODUCT DESIGN 
El. Machinery, Apparatus & Applications 


El} Appliances, Hi-Frequency Apparatus 
Electronics, Radio Communication. 
205 W. Waeker Dr Chicago 6, Ill. 














Industrial Management Company 
CONSULTING ENGINEERS 
Industrial Plant Design and Location— Process Con 
trol—Material Handling Systems 
Shipping Terminal Design 
Organization and Control Systems 
Methods and Production Planning 
Product Simplification and Standardization 
Waste Reclamation 


Raymond Commerce Bldg Newark 2, N. J 





WANTED 
MACHINE DESIGNERS 
TOOL DESIGNERS 
MECHANICAL ENGINEERS 


Men who can contribute the precise pro- 
fessional skills required by one of the 
finest Engineering plants in the East, 
whose work must pass strict Government 
and Industrial Specifications. Working 
conditions and post-war prospects are ex- 
cellent. All replies will be held in strict 
confidence. Our employees know of this 
advertisement. 


P-941, Product Engineering 
30 W., 42nd St., New York 18, N. Y 


SENIOR TOOL ENGINEERS 
CHIEF TOOL DESIGNER 


OPENINGS IN DETROIT & EAST. POSTWAR 
FUTURE. LARGE ENGINEERING FIRM. 


Give complete details in reply. 
P-942, Product Engineering 
520 North Michigan Ave., Chicago 11, II! 








DRAFTSMEN WANTED 
for both centrifugal and _ reciprocating 
pump work. Permanent positions and de- 
sirable working conditions. Experience 
in pump work preferred but all applicants 
will be considered. 


WARREN STEAM PUMP CO., INC. 
WARREN, MASS. 











Lancaster, Allwine & Rommel 


PATENT & TRADE MARKS 
Interesting booklet concerning Inventions, Patents, 
Trade-Marks and Copyright, together with Sched 
ule of Government and Attorney’s Fees, sent 
without obligation. Simply ask for ‘‘booklet and 
schedule.”* 

Established 1915 
Suite 461, S15 —-15th St., N.W., Washington 5, D.C 








WANTED 


DESIGN ENGINEER 


Familiar with hydraulic mechanisms and general 
machine design by manufacturer in Middle West 
as assistant to Chief Engineer. Permanent. Give 
age, experience, present salary, etc. All replies 
confidential. 
P-937, Product Engineering 
30 West 42nd St., New York 18, N. Y. 


WANTED 


Electrical and Mechanical Engineers 


for design and application engineering of frac- 
tional horsepower induction motors. Address 
Supervisor of Technical Employment, 306 Fourth 
Avenue, Pittsburgh, Pennsylvania. 


WESTINGHOUSE ELECTRIC & MANUF. CO. 











H. G. MUELLER 


— Engineers 
PRODUCT DESIGN 
New Ideas and 
Developments in 


Mechanical Engineering 
30 YEARS’ EXPE _— NCI 
With Leading Products 
649 Hilltop Road. Erie, Pa 














SPENCE - RIGOLO 


DESIGNERS 
SPECIALIZING IN 
PRODUCT STYLING 


677 Fifth Ave. New York 22, N. Y 








WANTED 


ENGINEER 


Experienced in small motors for 
Electric clocks—one with full 
knowledge of design and con- 
struction of Electric Clock Mo- 
tors—By large company—Ex- 
cellent opportunity. 


P-940, Product Engineering 
330 West 42nd St., New York 18,N. Y. 





Don’ [ forget 
Box Number 


. when answering the classi- 
fied advertisements in this maga- 
zine. It is our only means of 
identifying the advertisement you 
are answering. Be sure it appears 
on both letter and envelope. 





PTT TTT 
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Wanted 
ENGINEERS 


Radio 
* Electrical 
Electronic 
* Mechanical 
* Factory Planning 
Materials Handling 
Manufacturing Planning 
Work in connection with the manufac- 
ture of a wide variety of new and ad- 


vanced types of communications equip- 
ment and special electronic products. 


Apply for write), giving 
full qualifications, to: 


R. L. D., EMPLOYMENT DEPT. 


Western Electric Co. 


100 CENTRAL AV. KEARNY, N. J. 


*Also: C. A. L. 
Haverhill, Mass. 
Applicants must comply with WMC regulations 


Locust St. 




















a 





i 


An unusual opportunity to undertake engi- 
neering activities in design and development 
of ultra-high frequency electronic products. 








Prior to the war, this Corporation was among the lead- 
ing producers of Electronic equipment for Industrial 
application. 

Now engaged as Prime Contractors on urgent War Con- 
tracts, involving interesting research and development. 
We need engineers with experience in designing and engi- 
neering VHF-UHF Electronic products, and with ambition. 

Large projects in the field of Ultra-high Frequency 
and advanced Electronic applications are scheduled to 
follow in the post-war period, insuring security and fine 
environments to all our co-workers. 

Write to L. R. Ripley, President, explaining your ex- 
perience in detail. Your communication will be treated 
in complete confidence and no further investigation will 
be made without your express permission. 


United Cinephone Corporation 


Torrington, Connecticut 


ae 





























WANTED 


MACHINE 
DESIGNER 


Exceptional opportunity in 
a modern, progressive 
machine tool plant for a 
machine designer with 
practical and _ technical 
background on medium 
machinery. Write for 
personal interview enclos- 
ing brief outline of experi- 
ence to the Chief Engi- 
neer. 





REED-PRENTICE CORP. 


Worcester, Mass. 











FOR EVERY 
BUSINESS WANT . 
“Think Searchlight First” 








FOR ELECTRICAL AND 
MECHANICAL ENGINEERS 


OPPORTUNI 


If you can offer this: 


Sound electrical or mechanical engineering experience 
(with the equivalent of a university degree) ... ability 
to qualify as a project engineer, at once or with a few 
years’ more training...above-average intelligence and 
willto get ahead...and perhaps some design experience 
connected with governors or small electric switches, 


We can offer you this: 


An excellent opportunity in keeping with your train- 
ing and experience in a firmly established, growing 
company with plants in five Eastern cities,all of which 
are 100% engaged in war work. Our products are 
varied,and have established peacetime markets. Open- 
ings range up to the level of Chief Engineer for one 
of our new plants. 

If you have ever wanted to connect with a company 
large enough to provide security and ample oppor- 
tunity for going ahead, but not so large that indivi- 
dual ability goes unrecognized, this may well prove 
to be the eee you are looking for. 

Write me personally, telling your experience, back- 
ground, and qualifications in detail, and salary ex- 

ected. Don’t hesitate if you happen to be over forty. 

our letter will be treated with complete confidence, 
and no further investigation will be made without 
your express permission. 





WE ALSO HAVE GOOD OPENINGS AVAIL- 
ABLE FOR DESIGNERS AND DRAFTSMEN 











Walter. Skillin, Vice President in Charge of Engineering 
GREAT AMERICAN INDUSTRIES, INC. 


94 BRITANNIA ST. MERIDEN, CONN. 
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10 types of prints 
instead of 1 


when you use OZALID 


1. Black-Line 
2. Blue-Line 
3. Red-Line 
4. Dryphoto 


Ten Types of Prints . . . and no end to 
the uses you'll find for them in the draft- 
ing room ...and in departments where 
you never thought of using prints before. 

OZALID offers this versatility because 
it is a uniquely different process requir- 





in the Drafting Room, OZALID prints 
are always easier to read, check and 
make notations on. And when changes in 
design are necessary, OZALID intermedi- 
ates (transparent prints) of original 
drawings save valuable time. A) Obso- 
lete lines are quickly removed with 
OZALID CORRECTOR FLUID. B) NEW 
DESIGN is drawn in. C) OZALID INTER- 
MEDIATE is used to produce desired 
number of “work prints,” 


OZALID 


6. Transblack Intermediate 
7. Transparent Cloth 

8. Transparent Foil 

9. Opaque Cloth 

5. Sepia-Intermediate 10. Chartfilm 


ing only two steps— Exposure and Dry 
Development — to reproduce your engi- 
neering drawings or other originals. 
These two steps are performed in as 
little as 17 seconds by an OZALID WHITE- 
PRINT MACHINE ... and if you have a 


10 instead of 1 means 
increased versatility for all departments 





In the Shop, efficiency is increased by 
assigning identifying colors to prints of 
different operations— distinguishing 
checked from unchecked prints, etc. 
OZALID OPAQUE CLOTH is used when ex- 
ceptionally durable prints are desired, 
and OZALID CHARTFILM, which can be 
readily cleaned and requires no protec- 
tive covering, is used for instrument pan- 
els, wiring diagrams, etc. Also, OZALID 
DRY PHOTOS of any photographic sub- 
ject may be employed. 


satisfactory printer you need only add an 
OZALID DRY DEVELOPER to make all ten 
types of prints. 

It’s inexpensive to adopt OZALID... 
and you count improvements right away 
in economy, speed and versatility. 


-In the Office, anything drawn, typed, 
printed or photographed on translucent . 
material can be reproduced in seconds 
with OZALID. 


For example: The Prudential Life In- 
surance Company of America uses 
OZALID to reproduce applications for 
Industrial Insurance; Pratt Institute— 
to copy student records; Alpha Music— 
to reproduce arrangements for CBS and 
other radio programs, 


See All 10 Types of Ozalid Prints and 
Learn the Whole Story. Write for Free 
Catalogue today. 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION + JOHNSON CITY, N. Y. 





OZALID IN CANADA—HUGHES-OWENS CO., LTD., MONTREAL 
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And here's how you make real savings when you use Master 
Gearhead Motors. Both the motor and gear reduction are built 
as an integral construction, so you have only one unit to order and 
handle. You reduce to one third or one quarter your own time for 
selecting the right equipment, and the time and expense in your 
purchasing, receiving, and invoicing departments. You save 
greatly in handling and mounting time. Today time is more than 
money ... it's manpower! 

But one of the most important savings is usually overlooked. 
When you buy a gearhead motor, of say 2 horsepower size, both 
the motor and gear reduction are designed for 2 horsepower load. 
However, when other types of speed reduction equipment are 
used, too often you must purchase oversize speed reducing parts 
that will transmit possibly as high as 5 horsepower, because 
intermediate sizes are not made. 

Yes a penny saved is better than a penny earned ... it’s bonus 
money. And speaking of bonuses, you get a real one in the wide 
flexibility of gearhead motors made by Master. Motors in any 
size from 100 down to 1/10 horsepower in all cycles, phases, and 
frequencies . . . in open, splash-proof, fan-cooled, and explosion 
proof types . . . with Speedrangers and Unibrakes . . . for every 
type mounting .. . and over a gear reduction range up to 432 
to 1. Any combination of these can be built easily into a compact 
power package that will add greatly to the economy, appear- 
ance, convenience, and safety of your motor driven equipment. 

Investigate what a really remarkable job Master gearhead 
motors can do for you both in your plant and on your products. 
isle eis Mee eag ilommete) i 7.\ ) ME May) Nace), ma mmmre). ile) 





10 HP 37 RPM 


explosion-proof 
gearhead motor on 
magnetic separator 
for removing tramp 
: coal, 




















Manufactured by The Heald Machine Co.,.Worcester, Mass. 


There's no such thing for the "Timken Bearing 
Equipped" Heald 72A Centerless Grinder be- 
cause it's the ideal piece of equipment to handle 
medium size work that is ground best by the 
centerless method. Bores in cylindrical work rang- 
ing in outside diameter from 4'2” to 9” and up 
to 6” long are ground easily and accurately. 
In addition to straight holes, tapers from 0° to 
60° included angle can be ground as well, and 


unsymmetrical parts can be finished if circular 
shuttles are used. 


Precision is paramount because Timken Bearings 
in the regulating roll and support roll maintain 
correct and constant alignment and thus help 
to make possible extremely close concentricity 
between the ground bore and the O.D. of the 
machined piece. 


Throughout the entire machine tool 
Timken Bearings are used extensively Noopil 
they impart speed, accuracy and éndurance. — 
Timken Bearings reduce friction and wear, rol 
carry radial, thrust and combined 

moving parts in correct alignment 

mize maintenance. hg 


You get all of these advantages if the machin- 
ery you manufacture or operate is) “Timken 
Bearing Equipped". The trade-mark “TIMKEN” 
on every bearing you use is your assurance 
of continuous dependable performance. The 
Timken Roller Bearing Company, Canton 6, Ohio. 





